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INTRODUCTION 
An important problem in the world today is how to efficiently and 
effectively communicate scientific information from its source of origin 
to the potential users of that information. The rapid scientific develop­
ment of new ideas, practices, and products and the emergence of many commu­
nication media to transmit information have resulted in increased efforts 
to determine the best communication procedure to use in varying communica­
tion situations. 
A void of information about the relative merits of various communica­
tion methods has stimulated research to evaluate these methods. Klapper 
(28) has recently summarized over one hundred studies on the effects of 
mass communication. Lionberger (30) had summarized a large number of 
research studies focusing on the communication of new farm practices to 
farmers. Both of these writers have mentioned a continuing lack of infor­
mation that could aid people who are evaluating and selecting among alter­
native communication techniques. Other workers (g, 6, 38) have also 
stressed the need for more information on communication strategies to help 
"change agents" make decisions about which communication methods to use 
in various communication situations. 
Agriculture has been one segment of our economy where rapid tech­
nological change has occurred. Private firms and federal and state re­
search stations have developed numerous new ideas, practices, and products. 
These groups through their media and extension focus have become the 
"change-agents" of agriculture. Their target audience has been the mil­
lions of farmers in our and other countries. 
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Many rural sociologists (30, 35) have studied the communication 
process involved in communicating new ideas, practices, and products to 
farmers. Most of this research has been categorized under the title of 
"adoption-diffusion research." Adoption is a micro concept, referring 
to an individual farmer's acceptance of an idea, practice, or product, 
while diffusion is a macro concept, borrowed from anthropology, referring 
to the spread of an idea, practice, or product through the whole of a 
potential audience or social system. The major goal of adoption-diffusion 
research is to better understand farmers8 adoption "behavior so communica­
tion programs might be more efficient and effective. The farmer has been 
conceptualized and analyzed as the receiver of information. Researchers 
have attempted to ascertain the role of personal factors, such as age, 
education, attitudes, and values, on adoption. Social factors, such as 
the family, locality groups, formal groups, status, social cliques, and 
other reference groups, have also been analyzed. Situational factors, 
such as farm income, size of farm, tenure status, and so on have also 
been studied in relation to adoption. 
Researchers have also analyzed the roles various sources of informa­
tion have played in farmer adoption. Most of the data on information 
sources has been obtained from the farmer by asking him his information 
source use pattern for various ideas, practices, or products. Research 
has not generally been directed to the senders 1 respective role or roles 
as implementers of change. In other words, the sender and his decision­
making process in selecting among alternative communication techniques 
have not been the focus of many studies. Instead, most analysis has 
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focused on the farmer and his decision-making process. This thesis will 
focus on "both the sender and receiver as part of a communication model. 
Both the importance of the sender's selecting a message-media combination 
and the messages' receipt by the farmer will be discussed. 
The main forces which prevent "change agents" from making more effi­
cient message-media decisions are risk and uncertainty. The selection of 
message-media combinations is carried on in a choice framework wherein 
investment commitments must be made at one point in time, with returns 
forthcoming later. The magnitude of returns can only be estimated at 
the time investments are made. There is not at present enough information 
to make decisions with complete certainty. The fact that plans must be 
based on expectations of, or on "guesses about," future outcomes may lead 
to two possible kinds of errors: (l) If a particular outcome is expected 
and plans are made to conform exactly to these expectations, losses or 
small profits may be realized if the expectations prove to be wrong. 
(2) If the sender realizes that his expectations may prove to be wrong 
and accordingly selects a compromise plan, his profits will not be maxi­
mized if the expectations were accurate. The possibility of these two 
types of errors causes communication decisions to be surrounded with 
confusion. If the sender is too conservative in his investment policy, 
he stands to make errors of the second type; if he is not conservative, 
he stands to make errors of the first type. Most senders adopt a com­
promise course of action: they do not invest everything in the communica­
tion, message-media decision which appears consistent with expectations 
of the future. On the other hand, they necessarily must commit funds if 
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they are to carry on their operations. 
The purpose of this thesis is to investigate one specific communica­
tion situation in which one "change agent" attempted to speed up the 
adoption of a new farm practice. The three specific objectives of this 
thesis are : (l) to describe one specific communication situation, (2) to 
construct a possible rationale or logic for the use of the communication 
technique used in the communication situation, and (3) to test the valid­
ity of the constructed rationale by analyzing results of the use of the 
specific communication technique. 
The specific communication method analyzed is one used by the 
Monsanto Chemical Company of St. Louis, Missouri, to inform farmers about 
the pre-emergence weed killer, Randox. The communication method is pre­
sented in chapter two. Before the promotional method is presented, how­
ever, a brief background of weed control, especially the use of agricul­
ture chemicals, is given to provide a setting for the introduction of 
Randox to farmers. 
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BACKGROUND OF THE STUDY 
Weed Control and Randox 
Weeds cost the people of the United States an estimated five "billion 
dollars a year (22). Man has developed various ways to control this 
problem. The means of weed control have been classified in numerous ways. 
The Crops Research Division of the Agriculture Research Service, United 
States Department of Agriculture (48) specifies three general classes of 
weed control; cultural, chemical, and biological. 
The cultural method includes mechanical methods, such as seedbed 
preparation, cultivation, fallowing, mowing, and hand operations ; cropping 
methods, such as smother crops and rotations; and burning. Cultural 
methods include the traditional means of weed control as well as some of 
the more recent methods. Cultural methods are still the predominant 
method of weed control (22). 
The biological control of weeds refers to methods which involve the 
encouragement of pests or parasites of weeds. Both diseases and insects 
have bpen used in attempts to control weeds. Such methods have not yet 
been too successful in controlling weeds (22). 
The chemical control of weeds refers to the application to plants of 
a chemical that is toxic to them. Chemicals used for weed control are 
usually called herbicides. Herbicides may be classified in a number of 
ways; as to their degree of selectivity, manner in which applied, manner 
of killing, their formulations, etc. Non-selective herbicides are poison­
ous to all vegetation. Selective herbicides are poisonous to only some 
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kinds of plants, leaving others relatively unharmed. With respect to 
application, chemicals can be applied either to the plant or to the soil. 
If they are sprayed on plants, they are called post-emergence. These may 
be either selective or non-selective. If the chemical is applied to the 
soil, they are called soil sterilants or pre-emergence treatments. Soil 
sterilants are non-selective, therefore killing all plants, and often 
making the ground non-productive for a period of years. Pre-emergence 
treatments are selective in action. They are intended to kill germinating 
weed seeds in the top inch or so of soil with little or no injury to the 
crop. This gives the crop a chance to start out under essentially weed 
free conditions. Pre-emergence spraying controls only annual, grassy, or 
broadleaved weeds. It does not control perennials such as Canadian this­
tle, bindweed, horsenettle, quackgrass, milkweed, devil's shoestring, or 
morning glory. 
The importance of chemicals in weed control has increased rapidly 
since the introduction of 2,4-D in 1944. Chemical weed killers, or herbi­
cides, however, had been used in a limited manner for many years prior to 
1944 (22). It was not until 2,4-D was introduced that chemical control 
became feasible for general farm use. The general use of herbicides is, 
therefore, only 17 years old. 2,4-D was marketed primarily as a post-
emergence broadleaved weed killer. 2,4-D had been tested as a pre-emer­
gence grassy and broadleaved weed control in the early l$40's with 
moderate success. The initial report on the use of 2,4-D as a pre-
emergence for corn was reported in 1947 (l). Little effort, however, 
was put forth by extension service personnel or industry to diffuse the 
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idea of 2,4-D as a selective pre-emergence weed killer to farmers in the 
late 1940*s or early 19501s (45). Many other chemicals were tested as 
pre-emergence killers in that same period, "but again very little effort 
was taken to diffuse such data to farmers. 
Since 2,4-D did not kill grassy weeds when applied as a post-
emergence spray, the only means of chemically controlling grasses during 
this time was by using a post-emergence chemical which killed "both weeds 
and the grain crop. Many workers were reporting that annual grasses were 
"becoming a serious problem in most cultivated crops. In December, 1953> 
a leading academic weed specialist reported that, "So far there has been 
no new herbicide that will take annual grasses out of com, and there is 
not likely to be one soon, since both types of plants belong to the grass 
family" (18, p. 73). 
However, in 1954 a new class of herbicidal chemicals was introduced 
by weed control researchers. The Monsanto Chemical Company of St. Louis, 
Missouri, reported on their research with certain amides of chloracetic 
acid, including a-chloro-N, N-diallylacetamide, which was later trade-
marked as Randox (18). Monsanto had found in research tests that Randox 
eliminated annual weedy grasses from corn, millet, and numerous horticul­
ture crops when applied as a pre-emergence. It also eliminated certain 
annual broadleaf weeds, such as pigweed and purslane. Randox also proved 
successful in eliminating annual grasses and some annual broadleaves from 
soybeans. 
As stated above, 2,4-D had been tested as a pre-emergence control in 
corn but, even though it was successful, no attempts were made to diffuse 
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the idea of its use as a pre-emergence. Also 2,4-D applied to soybeans 
either as a post-emergent or pre-emergence had killed the soybeans. Thus, 
Randox was the first chemical to be introduced specifically for pre-
emergence control in corn and was the first commercial herbicide that 
could be applied in any manner to soybeans for chemical weed control. 
Randox should be applied to the soil at the time corn and soybeans 
are planted. Randox can either be sprayed on the soil in a 10 - 12 inch 
band over the row of grain or broadcast over all the crop ground. Randox 
is an effective weed control for a period of three to five weeks after 
its application. The degree of its effectiveness is known to be related 
to weather conditions and application procedures (11, 45, 46). 
The company, in addition to informing the farmer about how to use the 
product, had to first inform him about the purposes of pre-emergence weed 
control. The introduction of Randox was an innovation in that its use 
would alter a farmer's past farm practices. Assuming Randox is effective, 
the farmers would have to change their traditional cultural practices of 
hoeing and cultivating, if they are to accrue the economic benefits of 
Randox. Since Randox effectively kills weeds as they germinate for ap­
proximately a three to five week period, farmers would not have to use 
their rotary hoes when Randox is applied. Likewise, the successful appli­
cation of Randox would probably eliminate one or two cultivations, since 
the first cultivation would not be needed until four to seven weeks after 
planting the crop. Farmers could, however, use Randox and still use their 
rotary hoe or cultivators as they had done previously. If they did this 
they would not be reducing operating costs as much as would be possible. 
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Farmers could apply Randox, not hoe or cultivate for a three week period, 
but then proceed to cultivate the field the same number of times as they 
had done before using Randox. This would again not provide the cheapest 
cost operation. However, no matter what the farmer's cultural practices 
might be, the farmer could expect to benefit from increasing crop yields 
from Randox (il, 45). 
Farmers would also have to change their method of evaluating herbi­
cides when pre-emergence killers are used. When the post-emergents were 
used by the farmer, and were effective, farmers could see the dead weeds 
after the application of the herbicide. However, when Randox is effective, 
the grassy weeds and some broadleaves do not grow above the ground, so 
farmers do not have dead weeds to see as evidence of Randox 's effective­
ness. Therefore, when Randox is effective and no weeds grow, the farmer 
could conclude either that Randox was effective, or that he had prepared 
his soil such that weeds did not grow. Because of this, some farmers 
might find it difficult to adequately and justifiably evaluate the effec­
tiveness of Randox. 
Promoting the Product 
In the winter of 1957-58 decision-makers at the Monsanto Chemical 
Company decided to introduce Randox to commercial farmers. They wanted 
to get as many farmers as possible to use Randox in the 1958 planting 
season. In the midwest this meant they had to reach farmers and convince 
them to use Randox when they planted their com and soybeans in April and 
May. Their problem was that of most effectively and efficiently making 
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their potential audience aware of their product and also getting some of 
them to try it in the spring of 1958. 
The company used several different media to communicate the Randox 
message to fanners. Advertisements were placed in magazines and newspapers. 
Dealers were sent special displays for Randox promotion. Other sales 
literature was also provided to dealers. These methods would help make 
farmers aware of Randox, but would not guarantee their trial of it. Since 
the company wanted to be sure some farmers tried Randox in the spring of 
1958, a special promotional method was developed. 
To motivate farmers to try Randox on their farms in the spring of 
1958, Monsanto decided to offer a free gallon of Randox to approximately 
2,500 corn and soybean farmers in the midwest. One gallon of Randox was 
a large enough quantity to make it possible for farmers to band spray 
approximately three to six acres of corn or soybeans, or broadcast two to 
four acres of corn or soybeans. The problem the company faced was how to 
select the 2,500 farmers who would receive the free gallon samples of 
Randox. The method used by Monsanto is described below. 
The company ran a full page advertisement in state farm papers, 
offering a free gallon of Randox to selected farmers who clipped a coupon 
from the advertisement and sent it to the company. Feedback information 
requested on the coupon included the farmer's planned 1958 corn and soy­
bean acreages, soil type, spray equipment facilities, and his regular 
farm supply dealer. 
The advertisement appeared in the February 15 and March 1, 1958, 
issues of Wallace's Farmer and Iowa Homestead, Ohio Farmer, Prairie 
Farmer, and The Farmer (Minnesota Edition). The advertisement as it ap­
peared in the farm papers is shown on page 13 of this thesis. 
The message presented in the advertisement about the free sample 
offer: (l) explained the purposes of Randox, (2) showed a picture of 
results that could be expected from its use, (3) emphasized the unique­
ness of receiving a free "test-acre kit" valued at fifteen dollars, which 
consisted of one gallon of Randox, a spray-rater which would tell farmers 
the rate they were applying Randox, and a sign for marking the acres 
treated with the gallon of Randox, and (4) mentioned that only the first 
2,500 qualified farmers would receive a free gallon of Randox. 
Since more than 2,500 coupons were returned, the company selected the 
farmers who were to receive a sample of Randox on the basis of the feedback 
information on the coupon sent in by the farmer. The five major states 
in which the free samples were eventually distributed were Illinois, Iowa, 
Minnesota, Indiana, and Ohio. A small number of samples was distributed 
to farmers in Nebraska, Kentucky, Michigan, Kansas, and Wisconsin. The 
free Randox sample was delivered before the April and May planting 
season directly to the farmers who qualified. The selection process used 
to determine which of the farmers who sent in a coupon would get a sample 
is of no concern in this thesis since the analysis focuses on the farmers 
sending in the coupon, and this includes both those who eventually received 
a sample and those who did not. 
When the free gallon of Randox was delivered to farmers, they were 
given a Randox evaluation form which they were asked to fill out and return 
to the company eight to ten weeks after spraying. The company guaranteed 
Plate 1. Monsanto Chemical Company advertisement 
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SPECIAL OFFER TO CASH-CORN AND SOYBEAN FARMERS! 
Prove to yourself— at Monsanto's expense —that 
new RANDOX weed killer aits out rotary hoeing, saves 
at least one cultivation, kills off foxtails, pigweed, 
and boosts corn returns $3-$4 for every S1 invested! 
You may heve beard about RANDOX, the new 
weed killer that keeps both *f=asy weeds and 
many broadlsaïs out of corn and soybeans. Lead­
ing agricultural college experiment statioc* have 
tested and recommended RANDOX. Hybrid aeed 
producers have demonstrated how well it works 
in commercial use. Now, you can try it in your 
own fields, to prove to yourself and your neighbors 
bow RANDOX saves labor and inoeaese your 
cash profit. 
Si 5 Test-Acre Ktt. •. yews wkfoewl eset 
To show off bow RANDOX controls grassy weeds 
and many broedieah, Monsanto wiii send the 
first qualified 2,BOO raih-nwn and soybean farmers 
who send in the coupon below: 1 gallon of 
RANDOX (enough to treat your "test acre") 
... plus a Monsanto Spray-Rater which tells at 
e glanes how much RANDOX your spray rig k 
applying... a sut of easy-to-follow directions and 
a sign tor marking your Random-treated acre. 
This kit—value about 116—wiD reach you in 
time for spring planting. 
Otxever fMs profl i new fern preclle» weed control Spray » « wfcee yoe plant I 
RANDOX... b wfe to «se on hybrid teed com, 
ye* S66 tfarf of field cent soybean* sweet corn and popcorn. 
You and your neighbors will set firsthand how a these weeds o* #wy sprout: giant fcudo  ^ green MNDOX...can be sprayed at every plont-
singte spraying of RANDOX. as you plant, keepe #0*108, pigweed, water gross, yeflow foxtail, hg—does not bufld up to the soil—does net 
the tough grassy weed# out of the crop. You will annuo! blue gras», barnyard grow, corpetwesdL Injure crops when property applied 
eee bow this new grass kflhr takes cm of many croh gross and sflnk grow. 
broodleaf weeds, too. And, moat important, you 
will discover a new farming practice tar your cash 
crops that will cut down your labor, incresee your G— — — — I* —• — MM — • — 
yield—(uid help buure you afawt the loss of a I *** let I 
crop eAfli wet sroscww keep your cultivator out • RANDOX 
i zxisssszsr l 
i i 
Fill out the coupon now and mail it to Momnta. > I 
You mmy bo one of the first farmers in your area g • 
Rkdcd to receive this valuable kit. Lot your • ADCtESS COUNTY | 
kxTii Monsanto Form Chemicals dealer who stocks | an I 
RANDOX help you fill out the coupon. He can _ s 
answer your questions about RANDOX. | 1 wfl frwt COtH .. or SOYBEANS IcM cw). I wfl PKXRF OOM of COIN; I 
I eeree o# SOYBEANS. M7 eol type b. Owovy doy, lot**, or tondyl | 
I Hflulerty «M e bow-fyp» tprvy-rfg. YES NO -
, v y. ^ |' glwMe«w#opwi*dw to pMoflrepfcwydweonefrotk* plol end pvbthh my »•#*!. YES NO • 
I'W-IO i -—»"-• i 
i I I For Ihe purpews of *h eflor, Moneeelo reserves the fight lo %»l«<l only Ihote qvolifwd format who I 
B - Opefole fhew ew* form for e KveCSood. h no COM W# Momanlo swi test moletiol lo commeiciol • 
© I weitdort of fotm products. § 
CSIATtVI CMMlSTSV WOCKS WOMOtlS PCS YOU L n, «m — _ _ _ mmm tmmm mmm wmm mmm ew 
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to send two dollars to each farmer who returned the evaluation form. The 
company sent reminders to all farmers who did not send in their evaluation 
form within a reasonable time period. Altogether the company received 
1,668 evaluation reports. This was 66.7 per cent of the farmers who re­
ceived a free gallon of Randox. Of those returning an evaluation form, 
55 per cent reported good results, 17 per cent fair results, 11 per cent 
poor results, 14 per cent no results, and three per cent reported they 
did not apply their sample. Of the 1,668 who sent in an evaluation, 60 
per cent said they would use Randox again, 13 per cent said they would not, 
and 27 per cent said they did not know if they would or would not use 
Randox again. Representatives of the company stated that its total ex­
penditure for the technique was approximately 64,000 dollars. This in­
cluded art work, postage, shipping, cost of goods, and so on. 
On the "basis of the above information, company decision-makers felt 
the promotional method was a success. They had reached the number of 
farmers (2,500) they had set as their goal. The farmers had received 
the free gallon of Randox prior to the spring planting season. Seventy-
two per cent of those returning the evaluation form said they had fair 
or good results with their Randox trial. Sixty per cent of them said they 
were going to use Randox again. But even though Monsanto officials felt 
the coupon, free sample offer had been successful, some uncertainty about 
the method still remained. 
What results did the 832 farmers have who did not return their evalua­
tion form? Did they have unsuccessful results? Or did they even try the 
sample? If the 33 per cent who did not return the evaluation forms did 
not use the sample or had poor results, the optimism based on the returned 
evaluations would he lessened. Thus, possibly only 37 per cent of the 
2,500 farmers receiving the sample had good results and 11 per cent fair 
results, or a total of 48 per cent having favorable results in 1958. Of 
course, farmers who did not use the sample in 1958 might use the sample 
in 1959. However, with the above information Monsanto officials still 
felt their selection process and promotional method was a success. 
There were also other questions that left the evaluation of the 
selection process in an uncertainty situation for future use by the com­
pany. Would other methods of selecting farmers have been more effective 
and efficient for the situation in which the company had found itself. 
Or, if other methods would have been more effective and efficient, was 
the coupon, free sample technique still adequate and appropriate to allow 
the company to reach its goal or goals. Various criteria, or combinations 
of criteria, could be used to compare the effectiveness of various com­
munication message-media combinations that might be used in a given situa­
tion. One of the main questions posed by Monsanto decision-makers was: 
What type of farmer did we reach? Did the farmers reached have the 
characteristics and qualifications to do a creditable job in carrying out 
the obligation necessary to insure the success of the promotional tech­
nique? Or were there other farmers, who did not respond to the free sam­
ple coupon offer, who would have been more effective in promoting the adop­
tion of the new product? Thus the characteristics of farmers reached 
could be one criteria to compare alternative communication techniques. 
Other factors such as cost, speed, coverage, and so on would also have 
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to be considered. 
These, and other, unanswered questions were posed to Dr. George Beal 
and Dr. Joe Bohlen, rural sociologists at Iowa State University. In dis­
cussions with Monsanto officials, a research proposal was drafted and 
later carried out. One of the major goals of the research project was to 
ascertain how typical the farmers who clipped a coupon were of the total 
population of farmers who could have sent in the coupon. This meant that 
the coupon clippers had to be compared to the total population of farmers. 
If all the characteristics with which the company was concerned were in 
comparative form in census data, coupon clippers could be compared to 
census information. However, most of the factors with which the company 
was concerned were not in appropriate comparative form in the census. 
Thus an alternative source of comparison data was needed before the Randox 
coupon clippers could be evaluated. 
The Monsanto research study was made possible because of the nature 
of another research project already being directed by Dr. Beal and Dr. 
Bohlen. The objective of the research project already in process was to 
ascertain the fertilizer and agriculture chemical use patterns of Iowa 
farmers. The representative sample of Iowa farmers in the fertilizer and 
chemical study could be used as the control group to which the Iowa farm­
ers who clipped the coupon for a free gallon of Randox could be compared. 
Thus, by happenstance, the conditions existed for one type of a research 
study of the Randox coupon clippers. The methods and procedures of both 
research projects are presented in the next chapter. 
The existance of a control group of farmers does not allow for the 
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comparison of the magazine advertisement, coupon clip method with other 
possible methods of selecting farmers for receiving a sample of Randox. 
The farmers who clipped a coupon are not "being compared to farmers who 
were reached by a radio request, a television request, or by dealers or 
salesmen. They are only being compared to the total population of farmers 
who could have clipped and sent in the coupon. 
If the communication method used by Monsanto allowed the company to 
reach its goals, they might consider the method a successful one, even though 
other message-media combinations might have accomplished the goal or goals 
more effectively and efficiently. Since no other method was used to se­
lect farmers who would receive a gallon of Randox, it is impossible to 
determine if the method used is the most effective and efficient method. 
Further research is needed in message-media situations to make direct com­
parisons between alternative message-media methods. Since this was not 
possible in the situation being analyzed, the research project can only 
measure the degree of success achieved by the coupon technique with re­
spect to the goals of Monsanto Chemical Company. 
Data Collection 
Data used in this thesis are part of the data collected for two Iowa 
Agriculture Experiment Station Projects and from the 1959 United States 
Census of Agriculture. The data pertaining to the total population of 
Iowa farmers are from the census and Iowa Agriculture Experiment Station 
Project 1320, "Study to Determine Methods of Diffusion of Ideas and to 
Determine Methods of Depth Analysis of the Diffusion Process." This 
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project was conducted in cooperation with Dow Chemical Company. The data 
pertaining to the farmers who clipped a coupon for a free sample of Ran­
dox are from the Iowa Agriculture Experiment Station Project 1422, "The 
Impact of a Mass Media Promotional Device Upon the Adoption of an Agri­
culture Chemical." This project was conducted in cooperation with 
Monsanto Chemical Company. 
Project 1320 
The description of the sampling procedure used to select farm opera­
tors for Project 1320 is stated "below. 
The universe for this study was those farm operators in the 
state of Iowa farming 40 or more acres of crop land, and making 
the management decisions for the farm firm. The sample was drawn 
from this universe "by the Iowa State University Statistical Labora­
tory, utilizing the following method. 
The state was divided into nine economic areas for purposes 
of sample selection.... These nine areas are delineated on Map 1. 
Each of these nine economic areas was then sub-divided into segments 
containing three farms each. However, because of recent population 
changes in agriculture..., ten per cent of the segments drawn in­
cluded four farms each, thus taking into consideration the farm 
population reduction. By including four dwelling units in ten 
per cent of the sampled segments it was thought that an average of 
about three interviews per segment would be obtained. The segments 
were drawn from county maps prepared by the Iowa State Highway 
Commission in cooperation with the U. S. Department of Commerce. 
These maps indicate all individual dwelling units outside incor­
porated places. The area sampling units ranged in size from one 
to two square miles. 
To insure uniformity in sampling, farms were identified by 
means of the headquarters rule.... By this method each farm had 
one, and only one, chance of being included in the sample. A 
substitution scheme was also developed for substitute interviews 
in the event a farm operator could not be located, the interviewer 
was instructed to go to the adjoining segment, which was delineated 
in blue on the maps provided the interviewers, and select for 
interviewing the dwelling unit which most closely approximated the 
position of the original dwelling unit. No substitution was made 
for vacant and unqualified farmsteads. 
In order to insure uniformity in sampling, the interviewers 
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were instructed to "begin interviewing in the north-west corner 
of each segment and proceed in a clock-wise direction until all 
qualified farm operators in that segment had been interviewed. 
In each of the nine economic areas the number of segments 
drawn were based on probability proportional to the number of 
farms included in that economic area. A total of 135 segments 
were drawn which should have resulted in approximately 400 com­
pleted interviews. However 315 interviews were completed which 
is a mean of 2.33 completed interviews per segment.... 
The discrepancy between the expected and actual number of 
qualified farm operators was probably due in part to at least 
three different effects : (a) a portion of the farmers located 
in the segment failed to meet the criteria for inclusion in 
the sample, (b) population change in agriculture has been 
accelerated over the past few years and the ten per cent over-
enumeration to allow for this change was not sufficient, and 
(c) several segments were located close to urban areas and had 
been taken over by housing developments which resulted in no 
qualified farm operators for those segments (20, pp. 43-46). 
The interview schedule used to accomplish the objectives of Project 
1320 Was developed primarily by the project leaders, Dr. George M. Beal 
and Dr. Joe M. Bohlen. They were assisted in the schedule development 
by their research team. The author of this thesis joined the research 
team just as the field interviewing was to be started. The field inter­
viewing was completed during the months of June and July, 1958' All field 
interviewers were graduate students enrolled in Rural Sociology at Iowa 
State University. The author interviewed 9° of the 315 farmers in the 
study. 
This sample is a random sample of Iowa farmers with the characteris­
tics specified above. This sample of farmers will therefore be considered 
to be a representative sample of the population of all farmers in Iowa. 
These farmers will be referred to as the population of all farmers in Iowa 
in the remainder of this thesis. 
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Project 1422 
The universe for this research project consisted of all individuals 
in the state of Iowa who clipped and sent in a coupon for a free sample 
of Randox. An enumeration of the universe was obtained from Monsanto 
Chemical Company records. According to these records, 721 Iowa farmers 
sent the coupon to the chemical company in hopes of receiving a free 
gallon of Randox. Of these, 535 farmers actually received a sample 
while 186 did not. 
A research sample was drawn as follows. The 721 farmers were cate­
gorized into individual Iowa county groups. The coupon clippers within 
each county were alphabetized. The county groups were then ordered by 
geographical location starting in the north-west corner of the state and 
going in a continuing line from left to right and right to left (following 
the Iowa tier arrangement of counties) until all 99 counties were numbered. 
Being thus arranged, the population of 721 farmers was divided into two 
sub-populations : (l) the 535 farmers who received the sample and (2) the 
l86 who did not receive the sample. 
The next- step was to take a regular-interval sample, from a random 
start, of each sub-population. A sample of 6o farmers was taken from the 
535 farmers who received the sample of Randox. A sample of 40 farmers was 
taken from the 186 farmers who did not receive the sample of Randox. Each 
sub -population was sampled independently since one of the major purposes 
of the research project was to compare non-receivers to receivers and 
also to ascertain the image non-receivers had of the company. This aspect 
of the research project is not discussed in this thesis. 
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The sample of 80 Randox coupon clippers used in the analysis in this 
thesis was selected from the above two sub-samples as follows. The 20 
odd numbered farmers of the 4o farmers not receiving tha sample were com­
bined with the 60 farmers receiving the sample to give a total of 80 
farmers. The taking of the 20 non-receivers and 60 receivers made it 
possible to select proportionally from each of the sub-samples and thus 
from the 721 farmers who sent in the coupon for Randox. 
The portion of the interview schedule of Project 1422 utilized in 
this thesis was based on previous research conducted in farm adoption 
research and especially upon the interview schedule used in Project 1320. 
The author and two professional interviewers carried out the interviewing. 
Each interviewer obtained approximately one-third of the sample. The 
field interviewing was completed during the months of October and Novem­
ber, 1958. For purposes of comparing the sampling distribution of the 
two studies the nine economic areas of the state are used. These nine areas 
are delineated on Map 1. The comparison appears in Table 1. 
The interviews for the statewide study were completed before any 
research work was begun on the Monsanto project. Thus comparisons be­
tween the two groups could only be made on items ascertained in the state­
wide study and duplicated on the coupon clipper's schedule. Many data 
were obtained in both studies that did not lend themselves to comparison. 
The farmers who clipped and sent in a coupon for a free sample of 
Randox are called the Randox coupon clippers throughout the remainder of 
the thesis. 
Map 1. Economic areas for the state of Iowa 

Table 1. Sampling data for each of nine economic areas 
Total population of Iowa farmers Iowa Bandox coupon clippers 
Economic area Number of farms (4-7) Research sample Total number Research sample 
No. ^ No. % No. No. > 
1 30,274 17.3 64 20.3 90 12.5 11 13.8 
2 10,134 5.8 21 6.7 73 10.1 . 6 7.4 
3 23,568 13.5 44 14.0 131 18.2 14 17.4 
4 18,567 10.6 33 10.5 l4i 19.6 16 20.0 
5 21,119 12.1 36 11.4 98 13.6 12 15.0 
6. 11,754 6.7 26 8.3 36 5.0 4 5.0 
7 17,349 9.9 20 6 . 3  29 4.0 3 3.8 
8 20,006 11.5 4o 12.7 64 8.9 9 11.3 
9 21,940 12.6 31 9 . 8  52 8.1 6.3 
Total 174,711 100.0 351 100.0 721 100.0 80 100.0 
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CONCEPTUAL FRAMEWORK 
Introduction 
In this chapter an attempt is made to construct a rationale or logic 
that might have been used by the company to make its decision to use the 
coupon offer as the method to select the farmers to try a free gallon of 
Randox. The rationale or logic will be based on past empirical research, 
generalizations, and conceptual models. As near as could be determined 
the company did not go through the rationale as it is presented in this 
chapter. The basis for their decision as ascertained in discussions with 
Monsanto decision-makers was on very limited "common-sense" data. It 
"sounded" like a good method to select farmers who would use a gallon of 
Randox. 
Therefore, the rationale is an ex poste attempt to analyze an empiri­
cal event. The rationale developed is considered to be a hypothetical 
construct to be tested. After the possible rationale for Monsanto's 
decision has been constructed it will be tested utilizing data obtained 
from the two research projects described in the previous chapter and the 
United States Census of Agriculture. 
A Communication Model 
There have been varying approaches to the understanding of human 
communication. Campbell (9) discusses seven main approaches to human 
communications: semantics and linguistics; information theory; psychology; 
sociology; social psychology; group dynamics; and, studies conducted by 
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journalists. The communication model used in this thesis is similar to 
the information theory model of Shannon and Weaver (44) and the social 
psychology model of Hartley and Hartley (19). Schramm (U3) and Berlo (6), 
among others, have used similar models. The model consists of four major 
elements : (l) the sender, (2) the message, (3) the media, and (4) the re­
ceiver. 
The sender is that person or group of persons with a purpose for 
engaging in communication. The sender always has concepts which he de­
sires to convey to other people. 
The message is the content sent "by the sender. The content is struc­
tured to accomplish the purpose of the sender. 
The communicator's message must then be transmitted through a medium. 
Various media exist: radio, television, speech, the telephone, art, music, 
the printed page, including newspapers, magazines, pamphlets, letters, 
circulars, memo's, and so on. 
The receiver is the person or group of persons receiving a message 
from a sender via a medium. 
The Sender as a Decision-Maker 
Intent of the sender 
The sender must be cognizant of his intent for wanting to send a 
message to other people (19). He must establish the goal he hopes to 
achieve. Until he establishes his goal, the sender is not able to define 
the total audience, or audiences, whom he will try to reach. The total 
audience, or total constituency, with whom the sender wants to work must 
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"be defined before he can effectively formulate the message he wants to send 
and before he can choose a medjumby which to send it. 
Defining the audience 
After determining his reason for wanting to send a message, the sender 
must define his potential audience in general terms (19)• The nature of 
a concept in general determines the potential audience. If the concept 
is a product, such as a new aspirin or hand soap, the sender will probably 
perceive the total population in a given geographical area as his con­
stituency. On the other hand, a company selling farm tractors will prob­
ably select a certain segment of the population in a geographical area as 
its constituent audience. In commercial terms the total audience or con­
stituency is often referred to as the total market. 
After the sender has selected his constituent audience, he must decide 
if there is a specific portion of the audience upon whom he will focus his 
first message. The sender may be interested in reaching all of his con­
stituent audience immediately. For example, the company producing farm 
tractors may want to reach all of its total audience immediately with 
information about the new tractors. However, for some reason the sender 
may feel he needs to focus on a sub-population of his total constituency 
rather than all of it. The reason could be limited promotional funds, 
the complexity of his product, distribution factors, production facilities 
available, differential ability of receivers to buy, and so on. 
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The sender looks at his potential receivers 
Introduction Two aspects of the sender's concern with the poten­
tial receiver are discussed below. The first focuses on the sender's need 
to understand his potential receiver's decision-making process. The 
second focuses on the characteristics the sender deems important for re­
ceivers to possess. 
Since Randox was going to "be used on farms the Monsanto Chemical 
Company was concerned with the decision-making process of farmers. The 
nature of the product, Randox, also determined the characteristics Mon­
santo hoped its potential receivers would possess. 
The receiver as a decision-maker Having defined his potential 
audience in general terms, the sender is next faced with the task of 
determining how individual members of this potential market make their 
decisions about accepting or rejecting new products. The sender needs 
to understand the decision-making process of his potential receivers in 
order to most effectively develop messages and select media for influenc­
ing the receivers. 
As stated in the introduction to this thesis, most communication 
research has focused on the receiver of information. Adoption-diffusion 
research done by rural sociologists has centered primarily on the farmer ' a 
adoption of new farm practices which involves a complex of interrelated 
decisions. A brief summary of the findings of adoption-diffusion research 
pertinent to this thesis is presented below. 
The study of the adoption of new farm practices has been viewed 
essentially as a study of farmer decision-making (4). The process "by 
which a farmer "becomes aware of, gathers information about, and decides 
to use or not to use a new farm practice has been called the adoption 
process (2, 13, 53, 55)• This research approach has resulted in the con­
clusion that farm operators go through a logical sequence of steps or 
stages in deciding whether or not to adopt a new farm practice. These 
decision-making stages have been conceptualized as the "awareness stage," 
the "information stage," the "evaluation stage," the "trial stage," and 
the "adoption stage." These stages have been empirically validated (5) .  
In addition to the process of adoption, recent farmer adoption re­
search has been concerned with the sources of information farmers use at 
the different stages of their decision-making process. Studies of this 
nature have been completed by research workers such as Beal and Rogers 
(4), Copp, et al. (12), Emery and Oeser (16), Lionberger (31, 32), Rogers 
and Beal (40, 4l), Wilkening (54), and Young and Coleman (56) .  
Researchers have categorized the various sources of information named 
by farmers on two general bases (30). The most common categorization has 
been the grouping of sources of information into four general types : mass 
media, including such media as farm papers, magazines, radio, and televi­
sion; government agriculture agencies, including colleges, agricultural 
extension and other agencies; commercial sources, including such sources 
as dealers and salesmen; and informal sources, including relatives, neigh­
bors and friends. The second method of categorization has been on the 
basis of personal or impersonal sources of information. Personal sources 
of information are those communication contacts which involve a direct 
face-to-face exchange "between the sender and the receiver. Impersonal 
sources of information are all :.jn-face-to-face exchanges. 
It has been found that communication media are used differentially 
at the different stages of adoption. Beal and Bohlen (2) surveyed 35 
research studies and compiled the following generalizations about communi­
cation media and the stages of adoption. At the awareness stage, when the 
farmer learns about the new idea or practice, mass media were the most 
frequently used, followed by government agriculture agencies, informal 
sources, and commercial sources; at the information stage mass media were 
again most often mentioned, followed by government agriculture agencies, 
informal sources, and commercial sources. At the evaluation stage infor­
mal sources were most frequently mentioned, followed by government agri­
culture agencies, mass media, and commercial sources. The ordering of 
information sources used at the trial and adoption stages were the same 
as for the evaluation stage. 
The Importance of each of the four general level media categories at 
each adoption process stage has been found to vary from practice to prac­
tice. For example, the main media sources used by Iowa farmers for the 
2,4-D adoption process were mass media at the awareness stage; informal 
sources at the information stage; informal sources at the evaluation stage 
commercial sources at the trial stage; and, personal use at the adoption 
stage (4). For antibiotic adoption in Iowa, mass media sources were most 
important at both the awareness and information stages while commercial 
sources were most important at both the evaluation and trial stages (4). 
The adoption period, or the time which is required far=±he adoption 
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of a new practice to take place, has been another aspect of farm adoption 
research. The average length of adoption period has been found to vary-
widely among farm practices. Rogers (39) has summarized a number of stud­
ies in which the adoption period of various new practices has been ascer­
tained. For example, the average length of the adoption period for 
hybrid seed corn in Iowa was 5.5 years, for growing alfalfa in North 
Carolina $.0 years, for adopting 2,4-D in Iowa 2.06 years, and for adopt­
ing antibiotics in Iowa 1.6l years. 
Senders wish to speed up the process by which innovations are adopted. 
One method to speed up the adoption of innovations is to have the potential 
users of the innovation become aware of it as early as possible. Another 
method is to shorten the adoption period, i.e., the time span between the 
awareness of the idea and its trial and adoption. At least one research 
study found there is little evidence that lack of knowledge about innova­
tions actually delay their adoption (39) • It has been found that non-
adopters are often aware of an innovation but are not motivated to try 
out and adopt it. Ryan and Gross (42) found that almost all Iowa farmers 
in their research study had heard about hybrid seed corn before more than 
a few were planting it. Beal and Rogers (4) have suggested this occurs 
because a person's awareness of a farm practice "...tends to be nonpur-
posive or accidental, while adoption behavior is purposive or planned" 
(4, p. 11). Therefore, it appears that the shortening of the adoption 
period would hasten the adoption of innovations. 
The above research studies have also found that a longer period of 
years is generally required for the period from awareness to trial than 
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for the period from trial to adoption. Adoption has been found to follow 
the trial stage rather directly. Therefore, it appears that senders could 
focus more attention on the means to have individuals move from the aware­
ness stage to the trial stage at a faster rate than has been presently 
observed. 
One apparently important variable in determining the amount of time 
spent at certain adoption stages, and for the complete adoption process 
to take place, is the complexity of the farm practice being adopted. 
Complexity of farm practice adoption has been categorized into four types : 
(l) simple change in materials or equipment, (2)  improved practices, (3)  
innovation and (4) enterprise change (36) .  
As stated above, researchers have found that all individuals do not 
adopt a new practice at the same point in time. In order to get a more 
detailed understanding of the diffusion of farm practices, farm operators 
have been categorized on the basis of the time they adopt a new farm prac­
tice. Somewhat different labels have been assigned to farm operator groups 
by different researchers. Lionberger (30) uses only three categories; 
early adopters, the majority, and late adopters to classify farmers on 
the basis of time of adoption. Beal and Rogers (4) use five categories; 
innovators, early adopters, early majority, late majority, and laggards. 
A committee of rural sociologists (34) has suggested a sequence of inno­
vators, community adoption leaders, local adoption leaders, and later 
adopters. This classification incorporates time sequence with function 
performed while the first two classifications incorporate time sequence 
only. In this thesis the classification system that divides people into 
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five groups on the "basis of time of adoption is used. 
It has "been found that these "adopter categories" differ significant­
ly on certain characteristics. In contrast to later adopters, the early 
adopters have the following characteristics : have higher gross and net 
farm income; operate larger farms with more crop acres; have greater farm 
efficiency; have more specialized enterprizes; have greater farm owner­
ship; have more favorable attitudes toward science; tend to be more secure; 
have more venturesome attitudes; have higher risk preferences; have more 
formal education; deal more with abstractions rather than with having to 
have empirical referents ; depend more on the college and specialized mass 
media for information; and are more cosmopolite than localité in orienta­
tion and significant reference groups (34). 
The length of the adoption period has been determined for the various 
decision-making categories. Beal and Rogers (4) found the length of the 
adoption period for farmers' 2,4-D adoption was .40 years for innovators, 
.55 years for early adopters, 1.44 years for early majority, 2.34 years 
for the late majority and 4.65 years for the laggards. 
In addition, it has been found that the communication sources an 
individual uses at each stage of the adoption process vary depending upon 
the adopter category of which he is a member. For example, innovators 
depend primarily on government agencies and mass media at all stages of 
the adoption process. Laggards depend primarily on informal sources. 
There are also significant differences between other adopter categories 
(32). 
Receiver characteristics Certain receiver characteristics are 
important to the sender "because they affect the future use of the product. 
Some of the characteristics which the Monsanto Chemical Company could deem 
as important for farmers to possess are discussed in this section. The 
reason why each of the characteristics might affect the future use of 
Randox is presented. The importance of each characteristic in both the 
long run and short run is discussed when applicable. Primary reasons 
are those which refer to the use of the product by the farmers who were 
directly reached by the message-media under analysis. Secondary reasons 
refer to the potential personal influence the receiver of the message may 
have with other potential product users. In other words, they are the 
characteristics which the sender has deemed desirable for farmers to 
possess since they may be associated with the effective personal influ­
ence of other farmers in the potential market. The process of a person 
receiving a mass media message and then influencing another person in the 
potential market has been called the two-step flow of information (26). 
Three of the general characteristics relevant to the Monsanto Chemi­
cal Company are the farmer's potential use for the product, his technologi­
cal competance, and his attitudes. Each of these three general character­
istics is defined and discussed in detail below. 
Potential use for the product Potential use for the product 
is the demand that receivers may have for the product. The sender will 
want to reach individuals who have a large potential use for his product. 
The empirical operationalization of potential use will depend upon the 
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specific nature of the product and will therefore vary from product to 
product. 
Most senders will want to reach receivers who can utilize their 
product in "both the short and long run. Specific senders may be inter­
ested in the short run or long run depending upon their goal or goals. 
The short run will vary depending upon the nature of the product. For 
example, in crop production the short run may be ore or two crop years, 
while in swine production it may be one or two months. 
The sender must delineate how demand must be measured in view of 
his goal or goals. Thus the sender must interpret what the concept 
"potential use for the product" means to him. In the case of the Monsanto 
Chemical Company at least three different components of potential use for 
the product appear to be important. These are the farmer's longevity, 
financial capacity, and product capacity. All three are important main 
effects of demand. Also, their first and second order interactions are 
very important to the sender. The importance of each of the three com­
ponents is discussed below. 
Longevity Longevity is the total time period a receiver 
will be able to use the product. The primary reason why longevity is im­
portant to the sender is that, with other things being equal, a receiver 
who will be able to use a product for fifteen to twenty years will be more 
desirable than a receiver who will have a potential use period of five to 
ten years. This characteristic encompasses both the short and long run 
on one continuum. 
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Longevity would have a secondary importance to the sender if personal 
influence was associated with it. If farmers with more longevity had more 
personal influence than farmers with less longevity, then the sender would 
want to reach farmers with more longevity in order to accrue "benefits from 
this personal influence. Although research studies have not explicitly 
focused on the relationship of longevity and personal influence, studies 
have focused on the relationship of age and personal influence. It is 
usually implicitly assumed that longevity is at least partially accounted 
for in age, i.e. the younger a person is, the more longevity he possesses; 
the older, the less longevity. This assumption focuses on the role of age 
in the future. Another assumption that is generally made in agriculture 
is that the more longevity a person has, the less time he has been a 
farmer. And vice versa, the less longevity, the longer he has been a 
farmer. This assumption focuses on the role of age in the past. 
The data available to date on the relationship between age and per­
sonal influence are still fragmentary and inconclusive but they do provide 
some preliminary information. Katz and Lazarsfeld (26) studied the rela­
tionship of age of influential and influencee in four different areas : 
marketing, fashions, public affairs, and movie-going. In the marketing 
sphere $0 per cent of the influential-influencee situations were between 
age peers, while most of the remaining flow of information was primarily 
from older to younger. In fashions about 60 per cent of the influential-
influencee situations were age peers, while the remaining flow was almost 
equally from young to old and old to young. In the areas of public affairs 
and movie-going there was even a greater age homogeneity between 
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influential and influencee. The public affairs information that crossed 
age lines differed with the influence area studied. If similar relation­
ships exist in agriculture, a sender would expect to have farmers with 
more longevity talking to (influencing) persons having more longevity 
(his peers), than the average member of the potential market. If no re­
search has been done on the amount and direction of age lines crossed 
when products similar to his have been marketed, the sender will be unable 
to know whether farmers with more longevity talk to farmers with less 
longevity or vice versa, or if they occur concurrently. The available 
research mentioned above indicates some positive secondary effects might 
be associated with age. 
Financial capacity Financial capacity is the purchasing 
power of the receiver. Financial capacity can be attained by having 
credit, current income, or by having savings or alternative investments. 
The primary reason why financial capacity is important to the sender is 
that the receiver must usually have capital in one form or another if he 
is to invest in new technological innovations. 
In the short run the receiver must have ready capital or access to 
ready capital through the credit system. In the long run it would be 
desirable that he possess the potential for accruing additional capital 
for product purchase. If the sender's goal is to obtain as much immedi­
ate adoption of his product as possible, he will be concerned with the 
short run financial position of the receiver. On the other hand, if the 
sender is concerned with developing a long run, growth trend goal, he 
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may be concerned with both the short run and long run capital position 
of the receiver. 
The financial position of the receiver would be of secondary impor­
tance to the sender if personal influence was associated with it. If 
farmers with more capital had more influence than farmers with less capi­
tal, the sender would want to reach farmers with more capital in order 
to accrue benefits from personal influence. In other words, the sender 
wants to know how the information seeker ranks the specific status char­
acteristics of individuals chosen for consultation and advice. 
Net or gross farm income has been the theoretical and empirical 
concept most used by adoption-diffusion researchers when referring to 
the purchasing power of the receiver. Thus, reference is made to a study 
utilizing gross farm income as a measure of financial capacity. Lion-
berger (30) sought to determine how the influencee ranked specific status 
characteristics of the influential he chose for consultation and advice. 
The four most important characteristics listed in order were: the neces­
sary knowledge and experience, participation in organizations which in­
volved people outside the local community, gross farm income, and community 
prestige. It therefore appears that gross farm income may have some posi­
tive effects for the sender, since farm income is an important status 
factor in determining from which individuals a person gets information. 
Product capacity Product capacity is the potential 
quantity of the product that the receiver can use in his production or 
consumption unit. The sender will want to reach receivers who will have 
the largest product capacity possible. This is tme both for the long 
run and short run. In the short run the sender may want the receiver to 
have a large product capacity so large amounts of the good can be sold 
to him immediately. Thus, if just one of five potential farmers is 
reached and one of these farmers has a capacity greater than the four 
other farmers, the sender would rather reach the farmer with the large 
capacity than one with a smaller capacity. Thus, larger sales could be 
made in the short run if the large capacity farmers adopted the product. 
In the long run the sender would also want to reach those receivers with 
large product capacity on the assumption that sales and distributioncosts 
would be less. 
The sender will also be interested in the possible secondary effects 
which are associated with product capacity. He will want to know if large 
product capacity will be associated with the amount and rate of diffusion 
from the receiver of the message to other potential receivers who may or 
may not have received any message about the product. Most adoption-
diffusion studies have used farm size as an estimate of product capacity. 
Lioriberger (30) found that size of farm operated was one of the status 
characteristics that was significantly related to persons being chosen 
as sources of information. Since it was found that farmers were generally 
inclined to look up the status scale for advice on matters related to 
farming, the larger the farms, the greater the chance others will be look­
ing to them for information. 
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Technological competence Technological competence is here 
defined as the knowledge and skill level of the receiver. Technological 
competence is of primary importance to the sender because the sender wants 
receivers to use the product in the manner necessary to achieve optimum 
results. An incorrect use of the product "by a receiver may result in the 
receiver forming negative attitudes toward the product when the receiver 
actually caused the failure himself. 
The sender must determine how technological competence can be meas­
ured in view of his goal or goals. Thus the sender must interpret what 
the concept "technological competence" means to him in relation to his 
specific product. In the case of the Monsanto Chemical Company at least 
three different components of technological competence appear to be impor­
tant.. These are the farmer's knowledge of the product area, past experi­
ence, and education. All three are important main aspects of technologi­
cal competence. Also, their first and second order interactions are 
important to the sender. The importance of each of the three components 
is discussed below. 
Knowledge of the product area Knowledge of the product 
area is here defined as the receiver's knowledge of the composite of 
products closely related to the product being promoted. In agriculture 
various product areas exist. These include knowledge of machinery, live­
stock, building maintenance and construction, record-keeping, crop produc­
tion, and so on. Each of these can of course be broken into more specific 
areas. For example, crop production can be divided into planting and 
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harvesting. Some product areas can cut across the divisions mentioned 
above. Disease control may involve knowledge of crops, livestock, build­
ings, and equipment. Therefore, the sender must be cognizant of how his 
product relates to various segments of the farm operation. The sender 
must decide what type of knowledge would be particularly helpful to get 
successful adoption of his product. 
Knowledge of the product area is important to the sender because the 
sender wants the receivers to have a successful first trial of his product. 
Therefore, he wants to reach people who have a base of knowledge that will 
aid in their use of the product. It is also important that the receiver 
be able to evaluate the product results. The more knowledge a receiver 
would have in a product area the larger the frame of reference a receiver 
would have when evaluating a product. This is important because the evalu­
ation of trial results will probably determine the receiver's further use 
of the product. The evidence suggests that the final decision to adopt 
or not to adopt a new practice is largely made on the basis of satisfac­
tion with the trial of it. Most farmers indicate that no additional out­
side information is utilized at the adoption stage for a product (4) .  
Knowledge of the product area will probably also be of secondary 
importance to the sender. In Lioriberger's study (30) technological com­
petence, including knowledge and experience, was the social status char­
acteristic most often mentioned by farmers as the first characteristic 
they looked for in a person from whom they sought information. Therefore, 
it appears that personal influence is highly associated with the percep­
tion people have of an individual's technological competence. 
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If the sender is promoting a specific agriculture fertilizer he will 
be concerned with the receiver's knowledge of fertilizer and its use. Or, 
if the sender is promoting an agriculture chemical, he will be concerned 
with the receiver's knowledge of agriculture chemicals. Thus, Monsanto 
Chemical Company would want farmers to have knowledge of agriculture chemi­
cals to provide a broad frame of reference when trying and evaluating 
Randox. 
Past experience Past experience is here defined as the 
receiver's previous experience in the product area. The primary reason 
why past experience in the product area is important to the sender is 
that a receiver with more past experience in the product area should be 
more proficient when trying the new product and, therefore, be more likely 
to get positive results, than a receiver with less experience. In agri­
culture the receiver may have had past experience in some product areas 
but not in others. Therefore, the sender will have to delineate what he 
believes is an adequate measure of past experience for his potential re­
ceivers. Since Randox is an agriculture chemical, the measures of past 
experience will refer to the farmer ' s past use of agriculture chemicals. 
Experience was one of the components that Lionberger (30)  included 
in technological competence when he studied the important characteristics 
farmers looked for in persons from whom they sought information. One 
might therefore expect past experience to be of secondary importance to 
the sender. 
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Education Education is here defined as the formal train­
ing an individual has obtained. The years of formal education possessed 
by a person has generally been valued as a means of increasing knowledge 
about new farm technology. It is assumed that education facilitates learn­
ing, which in turn is presumed to instill a favorable attitude toward the 
use of improved farm practices. The primary reason why education is impor­
tant to the sender is that a receiver with more education may be more like­
ly to have successful results with the product than receivers with less 
education. Education may also be of secondary importance to the sender. 
If personal influence is partly a function of education, the sender will 
want to achieve as much benefit from it as possible. Education has been 
found to be an important criterionof status and personal influence (l4). 
Attitudes An attitude is here defined as a predisposition 
to act. It is the state of readiness of an individual to deal with an 
object. Attitudes arise from the effects of personal experiences and the 
pressures of personal need (19)• The attitudes of receivers are very 
important in a communication situation. A farmer might have much poten­
tial use for a product and have the technological competence to correctly 
use the product, but yet not have an attitude that would motivate him to 
act favorably toward the product. If he is not predisposed to act favor­
ably to the product he probably will not try the product. 
The sender must determine what specific receiver's attitudes are 
important to him. In the case of the Monsanto Chemical Company at least 
three attitude areas are assumed to be important to the use of Randox by 
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farmers. These are the farmer's attitude toward change, his attitude 
toward the use of agriculture chemicals, and his attitude toward his weed 
and grass control problem. The importance of each of the three attitudes 
is discussed below. 
Attitude toward change An attitude toward change is 
here defined as the degree to which a farmer is oriented toward the accept­
ance or rejection of new products that have been developed and tested by 
competent persons. The importance of a farmer being positively oriented 
toward change is of great importance to the sender. A farmer with a 
positive attitude toward change will be more likely to try the product 
than a farmer with a negative attitude toward change. 
Attitude toward agriculture chemicals An attitude toward 
agriculture chemicals is the degree to which a farmer is oriented toward 
the acceptance or rejection of agriculture chemicals. A farmer might have 
a favorable attitude toward change in general, but have a negative attitude 
toward change in certain segments of his farm operations. A farmer may 
have a positive attitude toward change in his livestock operation or of 
fertilizer use, while still being hesitant to utilize soil insecticides, 
weed killers, and grass killers. The fact that farmers vary greatly in 
their use of various recommended practices has been substantiated (8 ,  52) .  
Therefore, it is assumed that the attitudes or predispositions toward 
various products vary. 
It is also assumed that the more favorable a receiver is to a product 
the greater the possibility that the farmer will try to the best of his 
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ability to correctly handle and apply the product. This is of special 
importance when a new product is being tried by a person. The person 
with a favorable attitude toward a product area, in this case an attitude 
toward agriculture chemicals, would be expected to have better success than 
a farmer with less positive attitudes. This attitude will be of secondary 
importance if farmers with more favorable attitudes toward agriculture 
chemicals talk more to other farmers than farmers with less favorable 
attitudes. 
Attitude toward weed and grass control An attitude 
toward weed and grass control is the degree to which a farmer perceives 
a weed and grass problem on his farm. Monsanto Chemical Company will 
desire that the farmer perceive his actual need for weed and grass control. 
If farmers actually have a need for Randox, but do not perceive a need 
they will not try the product. On the other hand some farmers may per­
ceive a weed and grass problem when in fact they do not have one. These 
latter farmers may try Randox, find it did not pay for them, and then tell 
other farmers it is not feasible. However, it might be very feasible for 
some farmers. Therefore, the farmer's correct perception of his weed and 
grass control problem is of utmost importance for the future use of Randox. 
Selecting a message and media strategy 
After the sender has explicitly stated his intent, defined his poten­
tial audience, analyzed the decision-making process of his receivers, and 
defined the characteristics he wants his receivers to possess, he must 
decide how to most effectively and efficiently reach his potential 
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receivers. He must choose the media he will use to reach his receivers 
and develop the message he will transmit via the media. The selection 
of the media and the developing of the message are dependent upon one 
another. 
The sender wants to be as certain as possible about the outcome of 
the strategy he chooses. The knowledge the sender has of the expected 
outcome from a specific strategy can be classified into one of three 
de cis ion-making situations. These are de ci s ion-making under certainty, 
risk, and uncertainty (33) .  
Decision-making under certainty occurs when an individual has a 
decision problem in which he knows with certainty what outcome will occur 
if he acts a certain way. Decision-making under risk occurs when an indi­
vidual has a decision problem in which he knows the probability of occur­
rence of each of several outcomes if he acts in a certain way. Decision­
making under uncertainty occurs when an individual has a decision problem 
in which he does not know the probability of occurrence of all possible 
outcomes when he acts in a certain way. In the field of communication 
strategies, decision-making is usually made under risk and uncertainty. 
The sender must select the criteria which he will use in deciding 
among alternative message-media choices. At least four criteria which 
senders may consider are discussed below. The first criteria is exposure, 
or the number of relevant potential receivers the message-media might 
reach. The sender will want to expose as many of his relevant potential 
market members to his messages as possible. The second criteria is the 
speed at which the message-media can be conveyed to potential receivers. 
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The sender will want to expose his relevant receivers as fast as his goals 
specify. The third criteria is the degree of control the sender will be 
able to maintain over the message-media. After the sender has developed 
his message as he thinks is best he does not want it altered in any manner 
on its way to his receivers. The fourth criteria is the cost of the mes­
sage-media. The sender will want to get an adequate, if not the highest, 
marginal return on his message-media investment as possible. If an alter­
native message-media would have provided more results than a method used, 
the alternative message-media would have been the desirable one. 
An optimum positive interaction of all four factors would be a goal 
of the sender. He would like to send a message to the largest number of 
his desired audience, as fast as he deemed desirable, with the most con­
trol, and receive the largest returns possible from his investment. 
Other message-media selection criteria could be developed by the sender 
depending upon his goal or goals. 
Applying the above four criteria to the findings of rural sociolo­
gists the sender can derive some probable expectations from alternative 
message-media choices. As stated earlier rural sociologists have investi­
gated what they have called the sources of information which have been 
used by farmers to obtain information about new ideas, practices, and 
products, The information obtained on farmer information sources has 
been from the farmer's point of view. As stated earlier these sources of 
information have been categorized on two general bases. The following 
*See page 29 herein. 
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analysis will utilize the sources of information divided into four general 
categories. 
The above research has implied four general level, one-step flows of 
information: from mass media to the farmer; from a government agency to 
the farmer; from a commercial source to the farmer; and, from an informal 
source to the farmer. Researchers have suggested a two-step flow of infor­
mation: from mass media to a farmer (step l), with this farmer then talk­
ing to another farmer (step 2). It has "been hypothesized that this 
communication chain continues to expand to include other persons (15 ,  29 ,  
5l). In other words, researchers have recognized the influence of infor­
mal sources in communication after a first farmer has been reached. 
Little mass communications or rural sociological research, however, 
has focused on the various communication systems that occur prior to its 
link to the farmer. The senders of agriculture messages have not oeen 
studied systematically, to the author's knowledge, to determine how they 
make message-media decisions. Some recent studies have been done to deter­
mine the information used by commercial fertilizer and chemical dealers 
(3, 7)> but these did not determine how dealers made their decisions on 
how to influence their customers. The interaction among the different 
sources of information that influence farmers, i.e., among commercial, 
mass media, and government agencies has not been the objective of detailed 
study either. The commercial dealer studies mentioned above are only a 
beginning in the determination of interaction among senders before the 
farmer is reached. The importance of the farmers communicating to mass 
media, government agencies, and commercial firms has been recognized by 
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researchers. This process has "been called "feedback" (25, 4l). However, 
the use or non-use of this feedback information by senders has not been 
studied intensively. 
Theoretically there are many alternative communication circuits which 
eventually link with the ultimate user of information, the farmer. One 
such circuit would be a manufacturer (commercial) sending a message over 
a radio (mass media) that was received by a county extension agent (gov­
ernment agency) who in turn passed the information to a farmer (the ulti­
mate receiver). The sender's task as outlined above is to link with the 
desired farmers, as fast as the sender desires, retaining as much control 
over the message as possible, while obtaining the largest possible return 
on his investment. The sender is concerned not only with the final link 
to farmers but also with the various other communication links that occur 
among other senders of information. The goal or goals of the sender will 
determine the type of analysis he makes of the communication links prior 
to the farmer. 
In the discussion which follows the point of view implied is that of 
the Monsanto Chemical Company (a commercial source) with a new product, 
Randox, to sell. A similar type discussion could be done from the point 
of view of a government agency or other senders. It is assumed that the 
product has never been introduced to the potential market at any previous 
time. The sender's decision-making process may proceed somewhat as follows. 
The goal of Monsanto in general was to make commercial farmers aware 
of Randox. But the more immediate goal was to get a certain number of 
farmers to try Randox in the 1958 planting season. Their end in view 
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thus "became that of deciding upon a method to communicate to farmers that 
2, 500 free gallons of Randox would be given for free trial on their farms. 
The company wanted to "be sure their message reached farmers who had the 
characteristics described, as outlined in the previous section, so they 
would have a chance to try the product. 
Since the farmer could theoretically be reached by one or a combina­
tion of the four general sources of information, Monsanto had to decide 
which source or sources to use in its attempt to reach the farmer. Thus 
the four possible basic alternative media circuits by which Monsanto could 
reach farmers were : commercial (Monsanto) to mass media to the farmer; 
commercial (Monsanto) to government agency to the farmer; commercial (Mon­
santo) to commercial (dealer) to the farmer; and commercial (Monsanto) to 
informal sources (other farmers) to the farmer. The above four circuits 
are analyzed below using the four criteria defined above. 
Exposure For a message to be at all effective it must gain the 
attention of some members of the potential audience. The individual audi­
ence member, however, usually makes the decision as to which media, if any, 
he will give his attention (19). He will also select the time he will 
"tune-in" to messages. Therefore, getting the attention of members of 
the potential market is the first goal of the sender. Information as to 
what portion of a potential audience actually perceives and responds to 
media messages has been, and still is, one of the major unknowns of media 
effectiveness. It is to this lack of information that much study has been 
oriented. The proportion and/or actual number of the potential audience 
reached "by a message is often used as a measure of the value or effective­
ness of a media. The ratings of television and radio shows "based on the 
number of viewers and listeners respectively and the circulation volume 
of newspapers and magazines are examples of this type of evaluation. 
Thus the cost of sponsoring radio and television programs depend upon the 
number of people listening or watching at that specific time. Likewise 
the size and location of an advertisement or story in a newspaper or maga­
zine effect communication costs. Also the number of potential receivers 
contacted by salesmen, dealers, county extension directors, and so on 
may be partial measures of media efficiency. 
Past research has found that mass media has a greater potential 
exposure at the awareness and information stages of the decision-making 
process than the other three channels of information in a given time 
period. Mass media, especially magazines, newspapers, radio, and televi­
sion, are found in almost every farm home (21). Farmers have been found 
to regularly subscribe to an average of three to four farm magazines and 
three to four newspapers. They also tend to listen to an average of three 
to four farm radio shows and view two to five farm television shows regu­
larly (4). 
Government agency personnel do not have as much exposure as mass media 
(4). Existing county extension directors, district supervisors, extension 
specialists, and so on cannot personally contact the number of farmers 
mass media reaches. Dealers and salesmen have been the major commercial 
sources of information (4). If the manufacturer was to use dealers or 
salesmen, he would have to train them before they would be capable of 
conveying information to farmers. After training is completed the number 
of contacts a dealer or his salesman could make per day is limited. Cost 
considerations, which are discussed in a later section, often make it 
unfeasible to have a large staff of salesmen or dealers handling only one 
product in a specific geographic or trade area. If all market areas 
were to be covered, the sales force or dealer structure would need to be 
quite large for most products. This may not be feasible for certain 
products. This is especially true for seasonal products. 
Government agency personnel and dealers can of course utilize mass 
media channels in their educational programs. In terms of coverage, the 
manufacturer might as well utilize the mass media directly rather than 
waiting for the time to elapse for the agency people and dealers to 
develop their own mass media messages. 
The informal sources could not be utilized by the manufacturer since 
they have no knowledge of the product. Only after a mass media campaign, 
or dealer, salesman, or government agency contact would the informal 
sources of information be able to function as links in the communication 
system. 
Based on the above analysis the use of a mass media channel of infor­
mation appears to have the greatest exposure potential. 
Speed The Monsanto Chemical Company was also faced with the prob­
lem of making farmers aware of the 2,500 free Randox samples at a date 
early enough so delivery of the gallon of Randox would be completed before 
the farmer planted his crops. Since the decision to actively promote 
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Randox for the 1958 crop year was not made until the fall of 1957# not 
much time existed to communicate information to farmers. Thus, the speed 
at which farmers could "be made aware of Randox was very important. 
When the four alternative links to farmers are compared for their 
speed, mass media appears to best meet the sender's needs. The utiliza­
tion of radio, television, or magazines would make it possible to reach 
farmers rapidly. Government agency personnel require time to verify and 
recheck the findings of new products. This could slow down the diffusion 
of a new product. In the case of Randox, government agencies were first 
introduced to it for the 1955 planting season. Most research stations 
were still making tests on it in 195^ and 1957» Many different degrees 
of success were found. This, plus the fact that Randox was not commer­
cially available on a large scale in 1957# meant that only a few reports 
had been made available to farmers by government agencies by 195^. In 
other words, government agencies were in general not in a position to 
rapidly inform farmers about Randox. Even if the government agencies 
had reached conclusions on the success of Randox, the number of farmers 
reached by the county extension direction, extension specialists and 
other governmental personnel would probably be fewer than that reached 
by mass media messages in a given time period. In terms of speed, if 
the governmental agencies were to use mass media, the manufacturer 
(commercial) might as well utilize the mass media directly rather than 
waiting for the time to elapse for the agency people to develop their 
own mass media messages. 
The third alternative of utilizing commercial to farmer contacts 
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would probably also take more time than mass media. The firm's dealers 
or salesmen would probably have to attend training schools to obtain the 
necessary information before being ready to convey information to farmers. 
While the training process was occurring the company's own mass media cam­
paign could "be in operation. As stated earlier, the number of contacts 
a salesman or dealer can make in one day is limited. Therefore, the speed 
at which the product could be introduced widely by these personal sources 
is limited. These commercial sources could of course use mass media tech­
niques, but again the manufacturer could make use of mass media at an 
earlier date than dealers or salesmen, and have greater control over it, 
and therefore speed up the awareness process. Again, the informal sources 
could not be utilized by the manufacturer since they would have no knowl­
edge of the product. 
Control Monsanto Chemical Company also wanted to maintain as much 
control as possible over the first messages about Randox. Different and 
perhaps contradictory messages about the purposes of the product and the 
field application procedures needed might discourage farmers the sender 
wanted to reach from trying it, or encourage farmers the sender did not 
want to reach to try it. 
Since the informal sources can not function until a product is intro­
duced, the comparison of control is among mass media, commercial, and 
governmental agencies. The manufacturer will probably have more control 
over mass media than the other two possible information media. As long 
as the manufacturer meets governmental regulations, any message desired 
by the manufacturer can be sent. The manufacturer will usually not be in 
a position to control the comments of state or other governmental person­
nel. He might be able to control dealers and salesmen to the same degree 
as his control over mass media, but this is unlikely. Both dealers and 
salesmen could give evaluations to the product different from that desired 
by the manufacturer. This may be due to a lack of knowledge on the dealer 
or salesman's part. It may also be due to a less positive attitude toward 
the product on the part of the dealer or salesmen than desired by the 
manufacturer. On the other hand the product may be "over-sold. " This is 
probably more prevalent when dealers or salesmen are handling numerous 
products or product lines. Therefore, it appears that the manufacturer 
would have greater control over mass messages than messages delivered by 
either commercial or governmental personnel. 
Cost Monsanto Chemical Company was also concerned about the 
actual cost of using the alternative communication circuits. The sender 
is usually able to calculate his actual costs of using mass media, send­
ing information to government agencies, training dealers or salesmen, 
mailing information directly to farmers, and so on. 
The evaluation of the returns to a communication investment is usu­
ally much more difficult. The objective or goal of the specific message-
media must be delineated precisely so it can be evaluated. Some com­
munications are designed to make potential market members aware of a 
product, others to provide information about a product, others to rein­
force existing patterns of thinking or behavior, and so on. 
56 
The ultimate goal inherent in all these sub-goals is to sell a prod­
uct, idea, or practice. Because of this the sender may want to evaluate 
a series of message-media situations as one promotional campaign. How­
ever, this may make it difficult to impute returns for the various segments 
of the campaign. If the total campaign involved a number of expensive com­
ponents the sender may desire to impute returns from each to better plan 
future campaigns. Therefore, single message-media analysis may be needed 
for certain occasions. 
The campaign to introduce Randox illustrates the need of a sender to 
impute returns to single message-media combinations. The company utilized 
various means to inform farmers about Randox. However, they were espe­
cially concerned about their returns from the 64,000 dollars spent on the 
coupon clip promotional technique. Therefore, the company was concerned 
with evaluating a single component of a total promotional campaign. 
The problem of evaluating a single communication technique is espe­
cially acute when there is not an easily observed criteria of success like 
the number of product units purchased. In the case under study Monsanto 
was in the short run interested in distributing only 2,500 units of Randox. 
As stated previously three high priority criteria for Monsanto were ex­
posure of farmers, speed, and control. Thus the degree to which each of 
these criterion was met would be a partial basis upon which to judge the 
returns received for the dollars invested. Since the evaluation of ex­
posure, speed, and control all tended to indicate that the use of mass 
media was the best alternative, a given amount of funds would be expected 
to return more when spent on a mass media message than other alternatives. 
On the basis of the criteria discussed above mass media appears to 
be the best alternative for the sender to use. However, the Monsanto 
Chemical Company also desired to have farmers with certain characteristics 
try Randox. Therefore, the company is faced with the task of determining 
if farmers with the desirable characteristics might be reached by mass 
media. In the following section research findings relating characteris­
tics of farmers to media use are presented. 
Characteristics and media use Three general farmer characteristics 
were defined earlier in this chapter. Three components of each general 
characteristic were discussed. Researchers in the past have not shown 
the direct relationship between the nine sub-concepts mentioned earlier 
and media use. It has been found however that innovators and early adop­
ters are in general younger, have higher incomes, and larger farms than 
later adopter categories (30). Innovators and early adopters also have 
been found to have more knowledge of new products, more past experience 
in the product area, and more education than later adopter categories (30) .  
When attitudes have been compared to adopter categories innovators and 
early adopters have been found to have more positive attitudes toward 
change than the later adopter categories. Beal and Rogers (4) found that 
innovators tended to feel the adoption of farm practices was more impor­
tant to a farmer's income than did the other adopter categories. Bohlen, 
et al. (8) found that innovators believed farm chemicals to be more 
important to income than the other adopter categories. 
Also with respect to media use Lionberger (30)  and Beal and Rogers (4) 
found that innovators and early adopters use more impersonal sources of 
information at the awareness stage, such as mass media, including state 
farm papers and magazines, than the later adopters use. Beal and Rogers 
(4) also found that innovators and early adopters use impersonal informa­
tion sources as much or more than personal sources at the information, 
evaluation, and trial adoption stages than the later adopter categories. 
This was found both in the investigation of 2,4-D adoption and for anti­
biotic adoption. 
In summary, it has been found that the innovators and early adopters 
seem to have the ability to utilize impersonal sources of information, 
whereas the later majority and laggards seem to require more personalized 
sources of information. Thus, it appears that farmers with the charac­
teristics desired by Monsanto would also be those who would be more likely 
to use impersonal sources of information, mainly mass media. On the basis 
of the above research findings it appears that Monsanto could reach the 
farmers with the desired characteristics by using the state farm paper 
coupon method. 
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HYPOTHESES 
The sender will make his message-media choice on the basis of the 
rationale he constructs. After implementing the method decided upon he 
should determine if his expectancies were met. In this chapter some of 
the theoretical hypotheses implicit in the preceding chapter are opera-
tionalized using empirical indices which are explained below. 
Three general hypotheses are developed from the rationale presented 
in the preceding chapter. These are : 
1. The receivers who first seek information about a product will 
have greater potential use for the product than the average member of the 
potential market. 
2. The receivers who first seek information about a product will 
have greater technological competence than the average member of the poten­
tial market. 
3. The receivers who first seek information about a product will 
have more positive attitudes than the average member of the potential 
market. 
The research problem is that of transforming the general level con­
cepts in the general hypotheses into more precise terms for empirical 
testing. Car nap (10 ) has called the process of transforming a more general 
level concept into a more precise one, or rather, by replacing the first 
by the second, explication. Northrup (37) has called the relationship 
between any two levels of concepts an epistemic correlation. In the ex­
plication process several epistemic correlations may be used depending 
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upon the original level of conceptualization and the number of inter­
mediate conceptual levels. 
In each of the above general hypotheses there are four general con­
cepts. In the first hypothesis for example the four general concepts 
aire receivers, product, potential use for the product, and average member 
of the potential market. It can be seen that three of the general con­
cepts in the first hypothesis are also found in the other two hypotheses. 
These are the concepts receiver, product, and average member of the poten­
tial market. The fourth general concept is different for each hypothesis. 
In the first hypothesis It is potential use for the product, in the second 
hypothesis it is technological competence, and in the third hypothesis it 
is positive attitudes. 
In the Monsanto Chemical Company case being analyzed in this thesis 
the empirical measures for the three general concepts found in each 
hypothesis are the Randox coupon clippers, Randox, and the statewide study 
farmers respectively. The epistemic correlations* relating the three 
general concepts found in each of the three general hypotheses to their 
three empirical measures in this study are : 
E.G. 1: Randox coupon clippers are a measure of receivers who seek 
information about a product. 
E.G. 2: Randox is a measure of a product. 
E.G. 3: Statewide study farmers are a measure of the average 
member of the potential market. 
The third epistemic correlation means the average statewide study 
*Epistemic correlation will also hereinafter be indicated as E.G. 
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farmer would be representative of the average member of the potential 
market. It was pointed out earlier that the statewide study farmers were 
a representative sample of the population of all farmers in Iowa. Thus, 
E.G. 3 could have read : the average of all fanners in Iowa is a measure 
of the average member of the potential market. Since the statement of a 
hypothesis refers to the populations being compared, the phrase "popula­
tion of all farmers in Iowa" will be used in all hypotheses rather than 
the limited sample phrase "statewide study farmers." 
The development of empirical measures for the fourth general concept 
in each hypothesis is more difficult. In the previous chapter, three 
meaningful components of each general level concept were presented. The 
three sub-concepts of potential use for the product were longevity, finan­
cial capacity, and product capacity. For technological competence they 
were knowledge of the product area, past experience with the product area, 
and education. The three attitudes conceptualized were attitude toward 
change, attitude toward agriculture chemicals, and attitude toward weed 
and grass problems. Thus one step in the explication process has been 
completed, transforming the general level concepts of potential use, 
technological competence, and attitude to more precise terms. The state­
ment of the relationship between general concepts and sub-concepts will 
be the first epistemic correlation in each set below. 
It is necessary, however, to further operationalize each of the nine 
sub-concepts for empirical measurement. Therefore, for each of the nine 
sub-concepts an epistemic correlation is needed to relate the sub-concept 
to its empirical measure. A third epistemic correlation is then needed 
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to relate the empirical measure to the original general level concept. 
Thus, three epistemic correlations are needed to show the relationships 
between each general concept, sub-concept, and empirical measure. 
General Concept 1. Potential Use for the Product 
Potential use for the product was defined as the demand that receivers 
will have for the product. The reasons why each of the three components, 
or sub-concepts, of potential use for the product were important to the 
sender were stated in the previous chapter.* The same reasoning can be 
used to explain the first explication step of this research project. 
Therefore, the rationale for delineating the three sub-concepts is not 
repeated here. It is necessary, however, to relate each sub-concept to 
the empirical case being studied. The empirical measure developed for 
each of the three sub-concepts is presented below. 
Longevity 
Longevity was defined as the total time period a receiver will be 
able to use a product. It was stated that in most studies longevity had 
not been explicitly conceptualized, but rather age had been used as both 
a theoretical concept and an empirical measure. It was stated that it is 
usually implicitly assumed that longevity is accounted for in age, i.e., 
the younger a person is, the more longevity he possesses; the older, the 
less longevity. This assumption focuses on the role of age in the future. 
Another assumption that is generally made in agriculture is that the more 
*See pages 3^-39 herein. 
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longevity a person has, the less time he has been a farmer. And vice 
versa, the less longevity, the longer he has been a farmer. This assump­
tion focuses on the role of age in the past. Neither of the two need be 
the case however. Younger farmers may leave farming for non-agricultural 
pursuits. And individuals who have been in non-agricultural pursuits may 
have decided to farm, and at a comparably older age. This latter may be 
especially true of farm reared individuals who have always wanted to farm 
but who could not financially begin until they had accumulated capital 
for their own operation or could find a suitable farm operation to manage. 
The use of a concept such as longevity focuses explicitly on the 
length of time a person may remain in farming. Unfortunately the research 
in this thesis, and most other research in this area, has not ascertained 
what longevity individual farmers actually have. Research is needed to 
develop expectations of time in farming, perhaps similar to life insurance 
actuary tables which estimate life expectancy. This method of attempt­
ing to measure farming expectancy would utilize existing data and project 
past occurrences into the future. Another method to ascertain longevity 
would be to ask farmers how long they expect to farm. The validity of 
this method is the farmer's perception of his longevity. Perhaps the 
two methods used concurrently would provide the best estimate of longevity. 
However, since the above data has not been gathered at this time, 
the measure of longevity in this thesis is based on the assumption that 
all present farmers will farm to some specific future date, perhaps to 
age 62 or 65. If this assumption is made, the farmer's present age 
subtracted from the constant would give longevity in terms of years. 
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Therefore, if a significant difference exists between the ages of two groups 
of farmers, their longevity would also be significantly different. This 
thesis therefore uses age as the empirical measure for longevity. 
Thus the following relationships can be stated. 
E.C. U: Longevity is a measure of potential use for the product. 
E.G. 5: Age is a measure of longevity. 
E.C. 6: Age is a measure of potential use for the product. 
An empirical hypothesis* can now be constructed using data from 
epistemic correlations 1-6. 
E.H. 1; The Randox coupon clippers will be younger than the 
population of all farmers in Iowa. 
Age is the only empirical measure in this thesis for which the census 
is used as the source of data for the population of all farmers in Iowa. 
A comparison of the age of Randox coupon clippers and census data is shown 
in Appendix A, Table 2. 
Financial capacity 
Financial capacity was defined as the purchasing power of the receiver. 
It was stated earlier that in most studies net or gross farm income had 
been the theoretical concept and empirical measure most used by researchers 
when referring to the purchasing power of the receiver. Financial capa­
city may be attained by having credit, current income, or having savings 
or alternative investments. 
Financial capacity is used as a concept in this thesis to emphasize 
* 
Empirical hypothesis will also hereinafter be indicated as E.H. 
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the farmer's potential expenditures (costs) rather than his income (reve­
nue). It would logically appear that there should "be a positive relation­
ship "between income and expenditure. Research is needed to ascertain the 
frequency that this relationship does occur. It may be that some individ­
uals with lower income invest proportionately more on new practices than 
some large income persons. Also, farmers with a low income for a given 
time period may utilize savings to purchase new products. Or it might be 
the case that a farmer may be satisfied with his farm operation after a 
certain income level is reached, and, therefore, does not invest in new 
farm practices although he has the necessary income to do so. 
These and other possible differences between income and expenditure 
have not yet been explored and their frequency of occurrence ascertained. 
Instead, net or gross farm income has been the theoretical and empirical 
measure of financial capacity. This thesis is no exception to the tradi­
tional operationalization. Gross farm income is the best empirical meas­
ure of financial capacity available for this thesis. The possible limita-
tions of this measure should be kept in mind. 
Thus the following relationships can be stated. 
E.C. 7: Financial capacity is a measure of potential use for the 
product. 
E.C. 8: Gross farm income is a measure of financial capacity. 
E.C. 9' Gross farm income is a measure of potential use for the prod­
uct. 
The second empirical hypothesis can now be constructed using data 
from epistemic correlations 1 -3 and 7-9* 
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E.H. 2: The Randox coupon clippers will have higher gross farm 
incomes than the population of all farmers in Iowa. 
A comparison of the gross farm income distribution is shown in Appen­
dix A, Table 3 .  
Product capacity 
Product capacity was defined as the potential quantity of the product 
that the receiver can use in his production or consumption unit. Total 
farm size has been used as the theoretical concept and empirical measure 
in most adoption diffusion studies when referring to quantity of a product 
that might be used (30). In the case of Monsanto Chemical Company the 
potential amount of Randox that could be used would not be determined by 
farm size but rather by the number of com and soybean acres planted. In 
the short run the number of com and soybean acres may be the best estimate 
of product capacity. Changes in government programs could probably best 
be taken into account by using corn and soybean acres in estimating short 
run demand rather than farm size or crop acres. 
Farmers, however, have been planting more and more of their field 
crop acres to com and soybeans each year, although the total number of 
corn and soybean acres have tended to decrease during the past seven years 
(49)• If the trend of planting more and more crop acres to rowcrops con­
tinues, the number of crop acres may be the best indicator as to the num­
ber of acres to which a product could possibly be applied in the long run. 
Since fertilizer has made the use of rotations economically less feasible 
in a number of cases, the former complementary relationship between com 
and small grains or legumes has become a competitive relationship on some 
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farms. As fertilizer costs continue to decrease, greater economic "bene­
fits are liable to accrue from a continuing substitution of row crops for 
small grain crops, pasture, and hay. Therefore, crop acres may be a 
better long run estimate of product capacity than present com and soybean 
acres. In this thesis crop acres is used as the measure of long run prod­
uct capacity, and the combined number of corn and soybean acres is used 
as the measure of short run product capacity. 
Thus the following relationships can be stated for product capacity 
in the long run. 
E.C. 10; Product capacity is a measure of potential use for the 
product. 
E.C. 11: Crop acres is a measure of long run product capacity. 
E.C. 12: Crop acres is a measure of potential use for the product. 
The third empirical hypothesis can now be stated using data from 
epistemic correlations 1-3 and 10 - 12. 
E.H. 3: The Randox coupon clippers will have more crop acres 
than the population of all farmers in Iowa. 
A frequency distribution of crop acres is shown in Appendix A, Table 
4. 
The relationships of product capacity in the short run can be stated 
as follows. 
E.C. 13 : Product capacity is a measure of potential use for the 
product. 
E.C. 14: Corn and soybean acres is a measure of short run product 
capacity. 
E.C. 15: Corn and soybean acres is a measure of potential use for 
the product. 
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The fourth empirical hypothesis can now be stated using data from 
e p i s t e m i c  c o r r e l a t i o n s  1 - 3  a n d  1 3 - 1 5 »  
E.H. 4: The Randox coupon clippers will have more corn and 
soybean acres than the population of all farmers in 
Iowa. 
A frequency distribution of corn and soybean acres is shown in Appen­
dix A, Table 5. 
General Concept 2. Technological Competence 
Technological competence was defined as the knowledge and skill level 
of the receiver. The reasons why each of the components of technological 
competence were important were stated in the previous chapter.* The same 
reasoning can be used to explain the first explication step of the re­
search project. Therefore, the rationale for delineating the three sub-
concepts is not repeated here. It is necessary, however, to relate each 
sub-concept to the empirical case being studied. The empirical measure 
developed for each of the three sub-concepts is presented below. 
Knowledge of the product area 
Knowledge of the product area was defined as the receiver's knowledge 
of the composite of products closely related to the product being promoted. 
The product area important to Monsanto Chemical Company is agriculture 
chemicals. To measure the degree to which farmers possessed knowledge of 
agriculture chemicals eleven questions were asked each farmer about the 
*See pages 40-43 herein. 
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use and performance of chemical weed killers, soil insecticides, and crop 
insecticides. The questions were developed by extension plant pathologists 
and entomologists at Iowa State University. Each of the questions required 
an "agree" or "disagree" response on the part of the farmer. The farmer 
was allowed a "don't know" response in the event that he wasn't certain 
of the correct answer. Each respondent received one point for each cor­
rect answer, making it possible for scores to range from zero to eleven 
on the test. The agriculture chemical knowledge score is the measure of 
knowledge in the product area. Thus the following relationships can be 
stated. 
E.C. 16: Knowledge of the product area is a measure of the receiver's 
technological competence. 
E.C. 17: The agriculture chemical knowledge score is a measure of 
the knowledge of the product area. 
E.C. 18: The agriculture chemical knowledge score is a measure of 
the receiver's technological competence. 
The fifth empirical hypothesis can now be stated using data from 
epistemic correlations 1-3 and 16 - 18. 
E.H. The Randox coupon clippers will have a higher agricul­
ture chemical knowledge score than the population of 
all farmers in Iowa. 
A frequency distribution of scores of the chemical knowledge is shown 
in Appendix A, Table 6. A list of the 11 test items is found in Appendix 
B. 
Fast experience 
Past experience was defined as the receiver's past experience in the 
product area. To the Monsanto Chemical Company, a farmer's past experience 
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with herbicides is important. Three empirical measures are used to opera-
tionalize past experience. The first measure is the number of different 
types of herbicides used by the farmer. Each farmer's chemical use pattern 
was obtained for the 1955) 195&, and 1957 crop years. Herbicides named 
by farmers were divided into three categories: weed killers, brush killers, 
and grass killers. Each respondent received one point for each herbicide 
used, making it possible for scores to range from zero to three. The 
herbicide use score is one measure of past experience. Thus, one of the 
relationships that can be stated with respect to past experience is as 
follows. 
E.C. 19: Past experience in the product area is a measure of the 
receiver's technological competence. 
E.C. 20: The herbicide use score is a measure of past experience 
in the product area. 
E.C. 21: The herbicide use score is a measure of the receiver's 
technological competence. 
The sixth empirical hypothesis can now be stated using epistemic 
correlations 1-3 and 19 - 21. 
E.H. 6: The Randox coupon clippers will have a higher herbicide 
use score than the population of all farmers in Iowa. 
A frequency distribution of herbicide use scores is shown in Appen­
dix A, Table 7. 
The second measure of past experience is the farmer's use or non-use 
of herbicides on crops. It is assumed that the experience obtained by 
spraying field crops is quite different from that obtained by spraying 
only ditches, roadsides, and barnyards. Spraying crops generally involves 
more precise mixing and application techniques than when ditches, roadsides, 
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or barnyards are sprayed. Also, the economic risk involved in spraying 
field crops is greater than spraying ditches and so on since the crop 
itself may be affected by the field spraying. Thus, the second set of 
relationships focusing upon past experience is as follows. 
E.C. 22: Past experience in the product area is a measure of the 
receiver's technological competence. 
E.C. 23: The use of herbicides on crops is a measure of past ex­
perience in the product area. 
E.C. 24: The use of herbicides on crops is a measure of the re­
ceiver's technological competence. 
The seventh empirical hypothesis can now be stated using epistemic 
correlations 1-3 and 22 - 24. 
E.H. 7: More of the Randox coupon clippers will have used 
herbicides on crops than the population of all 
farmers in Iowa. 
The distribution of farmers using herbicides on crops and not using 
herbicides on crops is shown in Appendix A, Table 8. 
The third measure of past experience used in this thesis is the 
number of dollars spent on agricultural herbicides. This may be a valid 
measure if the farmer actually applies the chemicals he purchases. Some 
farmers may hire a custom sprayer and therefore may not gain personal 
experience, and therefore technological competence, with the chemical. 
The number of farmers hiring custom sprayers in this study was very small. 
And some of these farmers noted that they had sprayed by themselves some 
years and hired it done other years, depending upon the weather conditions 
and available time. Therefore, the number of dollars spent on agriculture 
herbicides is assumed to be related to the amount of chemicals used. The 
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amount of chemicals used is considered to be related to the number of 
different experience situations the farmer has had with herbicides. Thus, 
it is felt that the dollars spent on herbicides is a measure of the amount 
of experience a farmer has had with chemicals. The amount of dollars 
spent on agriculture herbicides in 1957 was ascertained for each farmer 
and used as the measure of herbicide expenditures. Thus, the third set 
of relationships concerning past experience is as follows. 
E.C. 2$: Past experience in the product area is a measure of the 
receiver's technological competence. 
E.C. 26: The number of dollars spent on agriculture herbicides is 
a measure of past experience in the product area. 
E.C. 27: The number of dollars spent on agriculture herbicides is 
a measure of the receiver's technological competence. 
The eighth empirical hypothesis can now be stated using epistemic 
correlations 1-3 and 25 - 27. 
E.H. 8: The Randox coupon clippers will have spent more dollars 
on agriculture herbicides than the population of all 
farmers in Iowa 
The distribution of herbicide expenditures is shown in Appendix A, 
Table 9.  
Education 
Education was defined as the amount of formal training an individual 
has obtained. The number of years of formal schooling is the measure of 
education used in most research studies in agriculture (30), and will be 
used in this thesis. Thus, the following relationships can be stated. 
E.C. 28: Education is a measure of the receiver's technological 
competence. 
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E.G. 29: The number of years of formal education is a measure of 
education. 
E.G. 30: The number of years of formal education is a measure of 
the receiver's technological competence. 
The ninth empirical hypothesis can now be stated using epistemic 
correlations 1 - 3  and 28 - 30. 
E.H. 9- The Rand ox coupon clippers will have had more years 
of formal education than the population of all farmers 
in Iowa. 
A comparison of the education distribution is shown in Appendix A, 
Table 10. 
General Concept 3• Attitudes 
An attitude was defined as a predisposition to act. The reasons 
why each of the three attitudes discussed earlier in this thesis were 
7t" 
important to the sender were stated in the previous chapter. The same 
reasoning can be used to explain the first explication step of this re­
search project. Therefore, the rationale for delineating the three atti­
tudes is not repeated here. In the following paragraphs the empirical 
measure developed for each of the three attitudes is discussed. 
Attitude toward change 
An attitude toward change was defined as the degree to which a farmer 
is oriented toward the acceptance or rejection of new products that have 
been developed and tested by competent persons. Attitude toward change 
is operationalized in this research by the use of a scientific agriculture 
*See pages 43-^5 herein. 
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score. This score was obtained in the interview schedule by using a ten 
item Likert-type scale. In the Likert technique the interviewee is asked 
to respond to a series of statements concerning the attitude being meas­
ured. For each of the statements a five-point continuum is provided for 
the respondent to indicate his degree of approval or disapproval of the 
statement. In scoring this scale a "strongly agree" response to an item, 
indicating a positive attitude toward scientific farming and change, was 
assigned a value of five. A "strongly disagree" response was assigned a 
value of one. The individual item scores were then totaled so that on 
this ten item scale it was possible for an individual to achieve a maximum 
score of 50 or a minimum score of 10. 
These scores were interpreted so that the higher the individual's 
score on the scale the more positive his attitude toward change and the 
use of scientific methods and techniques in farming. Conversely the lower 
the individual's score on the scale, the less positive his attitude toward 
change and the more traditional his orientation. 
Hobbs (20) found on the basis of individual item-total score correla­
tions, that some of the items had extremely low reliability. On the basis 
of the correlations, items 4, 7, 8, and 10 were eliminated from the scale. 
Hobbs then re-computed the item-total score correlations for the remaining 
six items and found the unidimensionality of these items, determined by 
the Cornell technique developed by Guttman (17). The revised scale (now 
six items) was found to have a coefficient of reproducibility of 90.7, 
which exceeded the minimum requirements of a unidimensional scale as set 
forth by Guttman. The six item scale is used in this thesis. Thus scores 
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could range from a maximum of 30 to a minimum of six. The following 
relationships can "be stated. 
E.G. 31: Attitude toward change is a measure of a receiver's 
attitude. 
E.G. 32: The scientific agriculture score is a measure of attitude 
toward change. 
E.G. 33 : The scientific agriculture score is a measure of a re­
ceiver's attitude. 
The tenth empirical hypothesis can now be stated using epistemic 
correlations 1 -3 and 31-33» 
E.H. 10: The Randox coupon clippers will have higher scientific 
agriculture scores than the population of all farmers 
in Iowa. 
A comparison of the frequency distribution of scientific agriculture 
scores is shown in Appendix A, Table 11. A list of the 10 items appears 
in Appendix B. 
Attitude toward agriculture chemicals 
An attitude toward agriculture chemicals was defined as the degree 
to which a farmer is oriented toward the acceptance or rejection of agri­
culture chemicals. Attitude toward agriculture chemicals is operation­
alized by a perceived importance of chemicals index. The perceived impor­
tance of chemicals index was obtained from a structured question in the 
interview schedule which asked the farmers, "How important do you feel 
it is to your income that you use agricultural chemicals in your farming 
operation?" For their reply to this item, the farmers were provided a 
five-point continuum which stated varying degrees of importance. The 
points of the continuum were labeled as (a) very important (b) of some 
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some importance (c) little or no importance (d) unimportant (3)  decidedly 
of no importance. An answer of "decidedly of no importance" was assigned 
a value of one. The rest of the responses are assigned continuous numeri­
cal values up through a five for a "very important" response. The follow­
ing relationships can "be stated. 
E.G. 3^: Attitude toward agriculture chemicals is a measure of a 
receiver's attitude. 
E.G. 35: The perceived importance of chemicals index is a measure 
of attitude toward agriculture chemicals. 
E.G. 36: The perceived importance of chemicals index is a measure 
of a receiver's attitude. 
The eleventh empirical hypothesis can now be stated using epistemic 
correlations 1-3 and 3^ - 36. 
E.H. 11: The Rand ox coupon clippers will have higher perceived 
importance of chemicals index than the population of 
all farmers in Iowa. 
A comparison of the frequency distribution of the perceived importance 
of chemicals is shown in Appendix A, Table 12. 
Attitude toward weed and grass control 
An attitude toward weed and grass control was defined as the degree 
to which a farmer perceives a weed and grass problem on his farm. - Atti­
tude toward weed and grass control is operationalized by a weed and grass 
control index. The weed and grass control index was obtained from a 
structured question which asked the fanners, "Do you have a problem con­
trolling grasses on your farm?" The farmers could reply either "yes" or 
"no" to the question. The farmer was given a score of one for a "yes" 
response and a zero for a "no" response. The following relationships can 
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be stated. 
E.G. 37: Attitude toward weed and grass control is a measure of a 
receiver1s attitude. 
E.G. 38: The weed and grass control index is a measure of attitude 
toward weed and grass control. 
E.G. 39: The weed and grass control index is a measure of a re­
ceiver's attitude. 
The twelfth empirical hypothesis can now be stated using epistemic 
correlations 1-3 and 37 -39* 
E.H. 12: The Randox coupon clippers will have a higher weed 
and grass control index than the population of all 
farmers in Iowa. 
A comparison of the frequency distribution of the weed and grass 
control index is shown in Appendix k, Table 13. 
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ANALYSIS OF DATA 
Statistical Analysis 
Each of the empirical hypotheses in this thesis states the expected 
direction of difference between the Randox coupon clippers and the popu­
lation of all farmers in Iowa. These hypotheses are stated such that it 
is possible to test if the Randox coupon clippers differ from the popula­
tion of all farmers in Iowa. The test statistic used to evaluate each 
hypothesis must be one that may provide evidence against the null hypothe­
sis; the hypotheses that two samples came from the same population or a 
sample came from a population in which the parameter in question is known. 
The stating of the expected direction of the hypothesis means that the 
test statistic be one that is sensitive to differences in central tendency 
while being insensitive to variance in spread. If a test statistic was 
used that was sensitive to both central tendency and spread, the null 
hypothesis might be rejected because the populations have different spreads 
although their central tendency is the same. 
The mean and the median are the two most common measures of central 
tendency. The mean is affected by extreme values (spread) whereas the 
median will be unaffected by the extremity of values. The mean is usu­
ally used in preference to the median since it uses all the information 
available, i.e., both central tendency and spread. Because of the fact 
that the mean is based on all of the data, whereas the median does not 
depend upon extreme values, the mean may give very misleading results under 
some circumstances. The use of the median as a measure of central tendency 
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is more appropriate than the mean whenever a distribution is highly-
skewed . If the distribution is a normal one, the mean and the median 
are the same so statistical tests using the mean are more appropriate 
since more of the data can be used. 
Twelve empirical hypotheses have been stated. Ten of the twelve 
distributions are skewed. For the reasons stated in the previous para­
graph a median test (50) is used to test the hypotheses where the assump­
tion of normality could not be made. The procedure for the median test 
is to set up a two by two contingency table with the two samples as the 
columns and the number of cases above the median as one row and the num­
ber of cases not above the median as the other row. Chi-square is then 
computed as the test statistic. 
The "t" test (50) is used for hypotheses 5 and 10 where the assump­
tion of normality is made. The "t" test is not sensitive to spread if the 
distribution is normal. Before the "t" value was calculated for each 
variable the variances of the two samples were compared to determine the 
appropriate "t" calculations. In hypothesis 5 the test of equal variance 
was significant so the assumption of equal variance of populations could 
not be made. In hypothesis 10 the test of equal variance was not signi­
ficant so the assumption of equal variance of populations was made. 
The general hypotheses for this thesis have been derived and the 
measures designed to operational!ze the concepts in the general hypotheses 
have been developed. The empirical hypotheses have been stated. In the 
discussion which follows, the general hypotheses will be stated, followed 
by the empirical hypotheses used to test each of the general hypotheses. 
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Each empirical hypothesis is of course tested in the null form. 
General hypothesis 1 
The receivers who first seek information about f. product will have 
greater potential use for the product than the average member of the 
potential market. 
E.H. 1: The Rand ox coupon clippers will be younger than the popula­
tion of all farmers in Iowa. The null form is: The Randox 
coupon clippers will not be younger than the population of 
all farmers in Iowa. The computed chi-square for Randox 
coupon clipper and the population of all farmers in Iowa 
difference was 4.05 which is more than the 3.8 needed for 
significance at the .05 level. The null hypothesis is re-
, jected. The two groups showed difference in the expected 
direction in their age. These data support the empirical 
hypothesis. 
E.H. 2: The Randox coupon clippers will have higher gross farm in­
comes than the population of all farmers in Iowa. The null 
form is : The Randox coupon clippers will not have higher 
gross farm income than the population of all farmers in 
Iowa. The computed chi-square for Randox coupon clipper 
and the population of all faimers in Iowa difference was 
20.74 which is more than the 3*84 needed for significance 
at the .05 level. The null hypothesis is rejected. The 
two groups showed difference in the expected direction in 
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their gross farm income. These data support the empirical 
hypothesis. 
E.H. 3 : The Randox coupon clippers will have more crop acres than 
the population of all farmers in Iowa. The null form is: 
The Randox coupon clippers will not have more crop acres than 
the population of all farmers in Iowa. The computed chi-
square for Randox coupon clipper and the population of all 
farmers in Iowa difference was 5» 70 which is more than the 
3.8 needed for significance at the .05 level. The null 
hypothesis is rejected. The two groups showed difference 
in the expected direction in their number of crop acres. 
These data support the empirical hypothesis. 
E.H. 4: The Randox coupon clippers will have more corn and soybean 
acres than the population of all farmers in Iowa. The null 
form is : The Randox coupon clippers will not have more 
corn and soybean acres than the population of all farmers 
in Iowa. The computed chi-square for Randox coupon clipper 
and the population of all farmers in Iowa difference was 
6.98 which is more than the 3.8 needed for significance at 
the .05 level. The null hypothesis is rejected. The two 
groups showed difference in the expected direction in their 
number of com and soybean acres. These data support the 
empirical hypothesis. 
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General hypothesis 2 
The receivers who first seek information about a product will have 
greater technological competence than the average member of the potential 
market. 
E.H. 5: The Randox coupon clippers will have a higher agriculture 
chemical knowledge score than the population of all farmers 
in Iowa. The null form is: The Randox coupon clippers 
will not have a higher agriculture chemical knowledge score 
than the population of all farmers in Iowa. The computed 
"t" test for Randox coupon clipper and the population of all 
farmers in Iowa difference was 4.4l which is more than 1.6-4 
needed for significance at the .05 level. The null hypothe­
sis is rejected. The two groups showed difference in the 
expected direction in their agriculture chemical knowledge 
score. These data support the empirical hypothesis. 
E.H. 6: The Randox coupon clippers will have a higher herbicide use 
score than the population of all farmers in Iowa. The null 
form is : The Randox coupon clippers will not have a higher 
herbicide use score than the population of all farmers in 
Iowa. The computed chi-square for Randox coupon clipper 
and the population of all farmers in Iowa difference was 
10.6 which is more than the 3.8 needed for significance at 
the .05 level. The null hypothesis is rejected. The two 
groups showed difference in the expected direction in their 
herbicide use score. These data support the empirical hypothesis. 
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E.H. 7: More of the Randox coupon clippers will have used herbicides 
on crops than the population of all famers in Iowa. The 
null form is : More of the Randox coupon clippers will not 
have used herbicides on crops than the population of all 
farmers in Iowa. The computed chi-square for Randox coupon 
clipper and the population of all farmers in Iowa difference 
was 2.65 which is less than the 3»8 needed for significance 
at the .05 level. The null hypothesis is not rejected. 
The two groups did not show difference in the expected 
direction with respect to use of herbicides on crops. 
These data do not support the empirical hypothesis. 
E.H. 8: The Randox coupon clippers will have spent more dollars on 
agriculture herbicides than the population of all farmers 
in Iowa. The null form is: The Randox coupon clippers 
will not have spent more dollars on agriculture herbicides 
than the population of all farmers in Iowa. The computed 
chi-square for Randox coupon clipper and the population of 
all farmers in Iowa difference was 19«7 which is more than 
the 3.8 needed for significance at the .05 level. The null 
hypothesis is rejected. The two groups showed difference 
in the expected direction in their expenditures on agricul­
ture herbicides. These data support the empirical hypothesis. 
E.H. 9: The Randox coupon clippers will have had more years of formal 
education than the population of all farmers in Iowa. The 
null form is: The Randox coupon clippers will not have had 
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more years of formal education than the population of all 
farmers in Iowa. The computed chi-square for Randox coupon 
clipper and the population of all farmers in Iowa difference 
was l6.0 which is more than the 3*8 needed for significance 
at the .05 level. The null hypothesis is rejected. The two 
groups showed difference in the expected direction in their 
years of formal education. These data support the empirical 
hypothesis. 
General hypothesis 3 
The receivers who first seek information about a product will have 
more positive attitudes than the average member of the potential market. 
E.H. 10: The Randox coupon clippers will have higher scientific agri­
culture scores than the population of all farmers in Iowa. 
The null form is : The Randox coupon clippers will not have 
higher scientific agriculture scores than the population of 
all farmers in Iowa. The computed "t" test for Randox 
coupon clipper and the population of all farmers in Iowa 
difference was 4.12 which is more than the 1.64 needed for 
significance at the .05 level. The null hypothesis is re­
jected. The two groups showed difference in the expected 
direction in their scientific agriculture scores. These 
data support the empirical hypothesis. 
E.H. 11: The Randox coupon clippers will have a higher perceived 
importance of chemicals index than the population of all 
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farmers in Iowa. The null form is : The Randox coupon clip­
pers will not have a higher perceived importance of chemi­
cals index than the population of all farmers in Iowa. The 
computed chi-square for Randox coupon clipper and the popu­
lation of all farmers in Iowa difference was 9-20 which is 
more than the 3*8 needed for significance at the .05 level. 
The null hypothesis is rejected. The two groups showed 
difference in the expected direction in their perceived im­
portance of chemicals index. These data support the empiri­
cal hypothesis. 
E.H. 12: The Randox coupon clippers will have a higher weed and grass 
control index than the population of all farmers in Iowa. 
The null form is: The Randox coupon clippers will not have 
a higher weed and grass control index than the population 
of all farmers in Iowa. The computed chi-square for Randox 
coupon clipper and the population of all farmers in Iowa 
difference was 6.5 which is more than the 3«8 needed for 
significance at the .05 level. The null hypothesis is re­
jected. The two groups showed difference in the expected 
direction in their weed and grass control index. These data 
support the empirical hypothesis. 
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DISCUSSION 
A communication model has "been used in this thesis as a framework for 
studying a specific communication technique. The model focuses upon each 
of four important factors in the communication situation: the sender, 
message, media, and receiver. The model emphasizes the fact that each 
factor can "be analyzed separately or in combination with any other factor 
or factors. When the model is used to analyze a communication situation 
the sender can more easily evaluate the strengths and weaknesses of past 
communication research findings than if a haphazard approach to the problem 
is used. Thus, the use of the model in analyzing communication situations 
may help reduce the uncertainty in these situations and provide instead 
risk or certainty conditions. 
Present communication's research has been compartmentalized. Jour­
nalists and other mass communication researchers have focused primarily 
on two factors, media and message. The sociologist has stressed the im­
portance of the receiver and the social situation in which he lives. 
Comparatively little attention has focused on the sender of messages, al­
though the sociologists have done somewhat more study of this factor than 
the mass communicators. 
The process of integrating the findings of disciplines is just be­
ginning . Kats (23), a mass communication's researcher, has written what 
he believes will be the benefits resulting from mass communication's 'dis­
covery" of sociological research. He believes great gains will be forth­
coming as the two areas of study converge. 
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The communication model also provides a framework for selecting 
criteria to evaluate alternative communication techniques. Five criteria 
were discussed in this thesis: coverage, speed, control, cost, and 
characteristics of receivers. Speed, control, and cost all center on an 
analysis of the message or media, with little, if any attention given 
to the importance of coverage and personal characteristics of receivers. 
Coverage has traditionally been the mass communicator's method of evaluat­
ing receivers. The more persons reached, the more successful the tech­
nique. Some attention has been focused upon the characteristics of re­
ceivers. However, where characteristics of receivers have been obtained, 
the reasons why the specific characteristics were obtained have not been 
explicitly stated. This thesis has focused on the importance of receiver 
characteristics as one criteria to consider when evaluating canmunication 
techniques. 
The author will consider and briefly discuss each of the characteris­
tics studied in relation to receivers (Randox coupon clippers) and the 
average member of the potential audience. Before this is done, however, 
it must be remembered that coverage, speed, control, and cost are impor­
tant in determining the message-media to be used as the means to reach a 
sender's selected audience. If one or more of these criteria is not met, 
even though the persons reached possess the desired characteristics, the 
message and media selected may not be appropriate for the sender to use. 
For example, if Monsanto had received only 500 - 800 coupons from farmers 
their coverage goal of 2,500 would not have been met. This would have 
cast doubt on the appropriateness of the message and also on the media 
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chosen to convey the message. Since the major goal of Monsanto was to 
have farmers try Randox in 1958, the speed "by which farmers could be 
reached was important. If farmers had not responded to the magazine ad­
vertisement immediately, the samples of Randox could not have "been 
delivered prior to the 1958 planting season, thus making it impossible 
for Monsanto's major goal to be met. However, farmers did respond in 
sufficient time to receive their Randox sample. 
The importance of the sender having control over the message deliv­
ered to the potential receivers may likewise affect the degree to which 
the sender's goals are met. If misinformation or untruths are communi­
cated to receivers the whole promotional campaign may fail. And, if the 
cost of a campaign is too great, the returns may not justify its use. 
On the other hand, if all the above four criteria are sufficiently 
met "but the persons reached do not have the characteristics desired "by 
the sender, the campaign may be a failure. Thus, each of the criteria is 
important. The sender must very carefully determine the relative impor­
tance of each criteria so that he can adequately evaluate the degree to 
which each helped him to meet or not to meet his major goal. 
It is the author's belief that using the communication model as a 
framework for studying a specific communication situation has proven 
fruitful. It provides a basis for integrating many aspects of a communi­
cation situation. 
In the case being studied, coverage, speed, control, and cost sug­
gested the use of mass media to communicate a message. Past research 
suggested that farmer characteristics desired by Monsanto were positively 
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related to mass media use. Thus, three general hypotheses were developed 
to test the degree to which receivers with certain characteristics differed 
from average potential market members. These three hypotheses are dis­
cussed below. 
Potential Use for the Product 
Data obtained on longevity, as measured by age; financial capacity, 
as measured "by gross income; and product capacity, as measured by combined 
corn and soybean acres and by crop acres, support the general hypothesis 
that there are differences in the degree of potential use for the product 
between receivers first seeking information about a new product and the 
population of all receivers. 
The Randox coupon clippers were younger, had larger gross farm incomes, 
more corn and soybean acres, and more crop acres than the population of 
all potential receivers. Thus, Monsanto Chemical Company reached farmers 
with the potential use characteristics that were judged important for the 
use of Randox. 
Future studies should try to develop better operationalizations of 
longevity and financial capacity. Also, other meaningful sub-components 
of potential use should be sought, and perhaps substituted or added to 
the components discussed in this thesis. 
Technological Competence 
Data obtained on knowledge of the product area, as measured by a 
chemical knowledge scale, supported the general hypothesis that there are 
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differences in the degree of technological competence between receivers 
first seeking information about a new product and the population of all 
potential receivers. Past experience, as measured by number of herbicides 
used and dollars spent on herbicides, supported the general hypothesis; 
but when measured by use or non-use of herbicides on crops did not support 
the hypothesis. Education, as measured by number of years of school, 
supported the general hypothesis. 
The Randox coupon clippers thus had higher chemical knowledge scores, 
used a greater number of herbicides, spent more dollars on herbicides, 
and had more years of school than the population of all potential re­
ceivers. However, the Randox coupon clippers had a herbicide use pattern 
on crops similar to the population of all farmers. The measure of herbi­
cide use on crops did not take into account the total number of crop acres 
sprayed or the amount of chemicals applied per acre. If this had been 
done, a difference between the t^o groups may have been found. On the 
basis of this analysis it appears that Monsanto Chemical Company did reach 
farmers with the technological competence characteristics that were judged 
important for the use of Randox. 
Better operational!zations of all three sub-concepts should be strived 
for in future studies. Education needs perhaps the greatest investigation 
since the utilization of years of formal schooling may not include all 
that is implied by the term education. What is really meant by an edu­
cated receiver? Other components of technological competence should also 
be investigated. 
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Attitudes 
Data obtained on three attitudes all support the general hypothesis 
that there are differences in the attitudes between receivers first 
seeking information about a new product and the population of all poten­
tial receivers. Randox coupon clippers had a more favorable attitude 
toward change, agriculture chemical use, and weed and grass control than 
the population of all potential receivers. Ihus, the farmers possessed 
attitudes in the direction desired by Monsanto Chemical Company. Attempts 
should be made to determine other attitudes that influence product use. 
These should then be operationalized for use in future studies. 
Additional Research 
The communication method used by Monsanto Chemical Company was eval­
uated in this thesis by comparing the characteristics of farmers who 
clipped a coupon for a free gallon of Randox to the population of all 
potential receivers. A more desirable research situation would be one 
where two concurrent communication techniques were used to accomplish the 
same purpose. For example, if Monsanto had also used a radio request to 
select farmers, the farmers reached by the two techniques could be com­
pared. This may be difficult to do in practice since firms may not have 
the finances to carry out two concurrent communication techniques. Also 
the research costs involved may be greater if two methods are analyzed. 
Researchers should keep alert to possible future situations where direct 
comparisons of alternative communication techniques could be made. 
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As was pointed out earlier in this thesis most adoption-diffusion 
research has focused on the farmer and his use of various sources of 
information. Little study has "been focused upon the various communica­
tion links that exist prior to the final communication link with the 
farmer. Further study is needed to ascertain the types and frequencies 
of communication channels existing prior to the link with the farmer. 
Future adoption-diffusion studies in agriculture should be carried 
out with the knowledge of non-agriculture adoption-diffusion research. 
For example, recent studies of the adoption of medical drugs should 
provide insights for agriculture studies. Katz (24) has shown some of 
the differences and similarities of findings and research methods of farm 
and medical studies. Katz, et al.(27) are also exploring adoption-diffu­
sion occurrences in other fields. 
One of the aspects of adoption-diffusion research that is somewhat 
confusing at the present stage of study is the similarity or difference 
"between a source of information and a medium or media. Lionberger (30) 
and most other researchers have equated the concepts source of informa­
tion and media. They have not distinguished between the source of in­
formation as the sender of information and the media as the vehicle used 
by the sender to convey the message. The distinction between the two 
concepts is especially important from the sender's point of view. 
When a person says he first became aware of a new product when read­
ing a farm magazine, is the source of information a manufacturer who 
purchased advertisement space, a governmental originated story, or an 
article written by the magazine's own staff. In this case the medium, 
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a magazine, is the same no matter who the sender is. Therefore, a com­
mercial representative is not assured his past mass media messages are 
those farmers have referred to as sources of information when they named 
radio, television, magazines, and so on, or if farmers instead heard 
programs or read articles "by governmental or mass media personnel. On 
the other hand, the commercial messages may have "been the ones referred 
to by farmers. 
From the farmers' point of view the source of information and the 
media may be one and the same. The radio, for example, may be an image 
to the farmer in and of itself. The farmer may not distinguish between 
commercial representatives, governmental personnel, and radio staff mem­
bers who give out information on the radio. On the other hand, farmers 
may perceive the radio only as a media which is used by senders of farm 
information. The farmer may differentiate the sender of a message he 
heard over the radio from the media itself. If the latter case exists, 
it is necessary to ascertain the difference between the media and the 
source of information. 
The distinction between media and source of information has probably 
not been made because most research has been from the farmers ' point of 
view. Unfortunately, researchers have categorized farmers' responses to 
questions concerning senders and media as source of information whether 
the farmer was referring to a sender or to a media. Thus, it has been 
impossible to always distinguish between sender and media. 
It is possible for a sender, or source of information, to also be a 
media, or vehicle of information. This case exists whenever a person is 
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the sender of a face-to-face message. Because the sender can also "be a 
media a differentiation has been made between personal and impersonal 
sources of information. The personal source of information is one where 
a person is both the sender and media of a message. Impersonal sources 
have been conceptualized as referring to non-face-to-face communication 
situations and, therefore, refer only to the media or vehicle which carries 
a sender's message to the farmers. It might be argued that the person is 
the sender while speech is the media. However, if this division is used, 
it would follow that radio could not be categorized either as a sender or 
media, since the sender is the source of information while speech is the 
media or vehicle. Furthermore, this would make speech or language the 
media in both personal and impersonal situations. Speech could further 
be reduced to conceptual analytical parts. The sender will have to deter­
mine the degree of reducibility he wants based upon his goal or goals. 
Four general sources of information have been used in this thesis : 
mass media, governmental agencies, commercial, and informal. All mass 
media have been considered impersonal. Commercial and government sources 
have been divided into both personal and impersonal sources. Commercial 
impersonal sources have included company magazines, pamphlets, handouts, 
and labels on products. Commercial personal sources have included dealers 
and salesmen. Government agency impersonal sources have included college 
and university bulletins and pamphlets, magazines, government reports, and 
other federal, state, or local publications. Government agency personal 
sources have included county extension directors, state extension special­
ists, and representatives of state departments of agriculture. In other 
95a 
words, researchers have imputed a specific media to a sender whenever they 
had information to do so, i.e., magazines are imputed to government agen­
cies or commercial firms if the researcher thinks he knows the source of 
the information in that magazine. When researchers could not impute the 
media to a specific sender they have categorized the media as a mass media 
source of information, and not as a vehicle used by one specific sender. 
Because most of the mass media have not been imputed to a commercial 
source, a governmental source, or a mass media staff, senders are hin­
dered in making message-media choices. Therefore, at the present stage 
of communication's research in agriculture, more detailed studies are 
needed to ascertain the differential rate farmers utilize messages sent 
by the different senders via mass media channels. 
It was pointed out in this thesis that a receiver's characteristic 
may have a secondary importance to the sender if the characteristic is 
associated with the diffusion of product information. Further research 
is needed to measure the flow of information from a receiver to other 
members of the potential audience. Both the quantity and quality of 
information passed between individuals will be evaluated in future 
analysis of data from the Monsanto study. Also, the role the receiver 
of a mass media message plays in the decision-making process of other 
potential market members needs to be studied. 
The empirical investigation in this thesis focuses on the evaluation 
of characteristics possessed by members of a potential market who read a 
mass media advertisement and clipped a coupon from it. Future evaluation 
of a similar communication situation should also include the investigation 
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of characteristics of the following categories of a potential market : 
(1) those potential market members who did not receive the advertisement, 
(2) those potential market members who received the advertisement but who 
did not read it, and (3) those potential market members who read the adver­
tisement but who did not clip and send in the coupon. A comparison of each 
of these groups with each other and with those potential market members who 
clipped and sent in the coupon should be done in future research studies. 
Also, this thesis did not focus on another major area of communication 
research, that of analyzing the message content and relating this to the 
success or failure of the communication situation. And as pointed out 
previously, additional research is needed comparing media alternatives 
used to accomplish the same communication objective. 
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SUMMARY 
The central problem of this study has been how to efficiently and 
effectively communicate scientific information from its source of origin 
to the potential users of that information. This thesis has examined 
a communication situation in which one "change agent" attempted to speed 
up the adoption of a new scientific farm practice. The three specific 
objectives of this thesis were: (l) to describe one specific communica­
tion situation, (2) to construct a possible rationale or logic for the 
use of the communication technique used in the communication situation, 
and (3) to test the validity of the constructed rationale by analyzing 
results of the use of the specific communication technique. 
The communication method analyzed was one used by the Monsanto 
Chemical Company of St. Louis, Missouri, to inform farmers about the 
pre-emergence weed killer, Randox. The company placed a full page adver­
tisement in state farm papers, offering a free gallon of Randox to quali­
fied farmers who clipped a coupon from the advertisement and sent it to 
the company. 
Past empirical research, generalizations, and conceptual models from 
mass communication studies and adoption-diffusion studies in rural sociol­
ogy were used to build an ex poste rationale or logic the company could 
have used in selecting this communication method for promoting Randox. 
The general model which guided the rationale construction consisted of 
four major concepts : (l) the sender, (2) the message, (3) the media, and 
(4) the receiver. 
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The sender was seen as a decision-maker who had to: (l) establish 
his goal for communication, (2) define his preferred audience of potential 
receivers, (3) understand the decision-making process of his potential 
receivers, (4) delineate the characteristics deemed important for re­
ceivers to possess, and (5) select a message and media strategy. 
Past research had delineated four general communication links 
(message-media strategies) to farmers : (l) mass media, (2) government 
agriculture agencies, (3) commercial, and (4) informal. Five criteria 
the sender could use for evaluating alternative message and media strate­
gies were: (l) exposure, (2) speed, (3) degree of control, (4) cost, and 
(5) the degree to which receivers possess the characteristics judged de­
sirable by the sender. On the basis of past research mass media appeared 
to best meet all five criteria. Of special relevance were those past 
findings which indicated mass media were used as the primary source of 
information by those farmers possessing the characteristics desired by 
the sender (Monsanto). 
The empirical investigation in this thesis attempted to determine the 
degree to which receivers (farmers) possessed the characteristics desired 
by the sender (Monsanto). Three general characteristics were judged 
important for receivers to possess: (l) potential use for the product, 
(2) technological competence, and (3) attitudes. Each of the three 
general characteristics was further sub-divided into three lower level 
concepts for purposes of analysis. The three analytical components of 
potential use for the product were: (l) longevity, (2) financial capa­
city, and (3) product capacity. The three sub-concepts of technological 
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competence were: (l) knowledge of the product area, (2) past experience, 
and (3) education. The three attitudes analyzed were : (l) attitude 
toward change, (2) attitude toward agriculture chemicals, and (3) attitude 
toward weed and grass control. 
Empirical data utilized in this research to determine the degree to 
which receivers possessed the characteristics desired by the sender were 
from: (l) a random sample of Iowa farmers who responded to the Monsanto 
communication method, (2) a state-wide random sample of Iowa farm opera­
tors, who were farming forty or more crop acres, and were making the 
management decisions for the farm firm, and (3) the United States Census 
of Agriculture. 
The three general hypotheses derived and the number of empirical 
hypotheses supporting each hypothesis were : 
General Hypothesis 1: The receivers who first seek information about 
a product will have greater potential use for the product than the average 
member of the potential market. 
This general hypothesis was supported at a statistically significant 
level by all four of the empirical hypotheses. 
General Hypothesis 2: The receivers who first seek information about 
a product will have greater technological competence that the average 
member of the potential market. 
This general hypothesis was supported at a statistically significant 
level by four of the five empirical hypotheses. 
General Hypothesis 3 : The receivers who first seek information about 
a product will have more positive attitudes than the average member of the 
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potential market. 
This general hypothesis was supported at a statistically significant 
level "by all three of the empirical hypotheses. 
The usefulness of the communication model to evaluate alternative 
communication techniques is discussed. Suggestions for future research 
and suggested ways in which the present analysis could have been improved 
are included in the final sections of the thesis. 
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Tables 
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Empirical Measures 
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Table 2. Age distribution of Iowa farmers and a sample of Randox 
coupon clippers 
Iowa farmers Randox coupon clippers 
No. $ Mo. % 
1. Less than 25 years 3,995 2.3 3 3.8 
2. 25 - 34 years 27,892 16.1 21 26.2 
3- 35-44 years 43,113 24.8 18 22.5 
4. 45 - 54 years 43,934 25.3 28 35.0 
5- 55 - 64 years 35,010 20.2 8 10.0 
6. 65 years and over 19,640 11.3 _2 2
- ?  
173,584 100.0 80 100.0 
Table 3. Distribution of gross farm income of a random sample of Iowa 
farmers and a sample of Randox coupon clippers 
Iowa farmers Randox coupon clippers 
Gross farm income 
Mo. io No. io 
1. Less than 1,000 dollars 2 .6 
2. 1,000 - 4,999 dollars 39 12.4 7 8.8 
3. 5,000 - 9,999 dollars 128 40.7 12 15.0 
4. 10,000 - 14,999 dollars 75 23.8 24 30.0 
5. 15,000 - 19,999 dollars 22 7.0 10 12.5 
6. 20,000 - 24,999 dollars 14 4.4 5 6.3 
7- 25,000 - 29,999 dollars 5 2.5 3 3.7 
8. 30,000 - 34,999 dollars 11 3.5 8 10.0 
9. 35,000 dollars and over 15 4.8 9 11.3 
10. No answer 1 .3 1 1.2 
11. Not farming in 1957 _l 1.2 
315 100.0 80 100.0 
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Table 4. Distribution of crop acres of a random sample of Iowa farmers 
and a sample of Randox coupon clippers 
Iowa farmers Randox coupon clippers 
Crop acres 
No. i No. 
1. Less than 100 acres 19 6.0 6 7.5 
2. 100 - 199 acres 138 43.8 20 25.O 
3- 200 - 299 acres 94 29.8 31 38.7 
4. 300 - 399 acres 38 12.2 8 10.0 
5- 400 - 499 acres 13 4.1 5 6.3 
6. 500 acres and over 13 4.1 9 11.2 
7. Not farming in 1957 _i 1.3 
315 100.0 80 100.0 
Table 5» Distribution of corn and soybean acres of a random sample of 
Iowa farmers and a sample of Randox coupon clippers 
Iowa , farmers Randox coupon clippers 
Corn and soybean acres 
No. Io No, * 
1. Less than 50 acres 63 20.0 8 10.0 
2. 50 - 99 acres 146 46.3 30 37.5 
3- 100 - 149 acres 66 21.0 20 25.0 
4. 150 - 199 acres 21 6.7 7 8.7 
5- 200 - 249 acres 11 3.5 8 10.0 
6. 250 acres and over 8 2.5 6 7.5 
7- Not farming in 1957 _l 1.3. 
315 100.0 80 100.0 
109 
Table 6. Distribution of scores on the chemical knowledge scale of a 
random sample of Iowa farmers and a sample of Randox coupon 
clippers 
Number of Iowa farmers Randox coupon clippers 
chemical knowledge 
No. dp items correct No. # 
0 11 3.5 
1 7 2.2 
2 19 6.0 1 1.3 
3 24 7.6 4 5.0 
4 21 6.7 6 7.5 
5 33 10.5 8 10.0 
6 48 15.2 6 7.5 
7 43 13.7 8 10.0 
8 36 11.4 15 18.3 
9 44 14.0 17 21.3 
10 17 5.4 9 11.3 
11 12 3.8 _6 7*? 
315 100.0 80 100.0 
Table 7« Distribution of herbicide use scores of a random sample of 
Iowa farmers and a sample of Randox coupon clippers 
Number of 
herbicides used 
Iowa 
No. 
farmers 
$ 
Randox 
No. 
coupon clippers 
io 
0 34 10.8 
1 191 60.7 38 47.4 
2 82 26.0 37 46.3 
3 8 2 . 5  6.3 
315 100.0 80 100.0 
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Table 8. Distribution of herbicide use en crops of a random sample of 
Iowa farmers and a sample of Randox coupon clippers 
Use of herbicides 
on crops 
Iowa 
No. 
farmers 
$ 
Randox 
No. 
coupon clippers 
Yes 219 69.5 63 78.8 
No 
_2â 30.> il 21.3 
315 100.0 80 100.0 
Table 9« Distribution of dollars spent on herbicides of a random sample 
of Iowa farmers and a sample of Randox coupon clippers 
Iowa farmers Randox coupon clippers 
Dollars spent 
on herbicides No. $ No. $ 
1. None 34 10.8 
2. Less than 10 dollars 60 19.0 6 7-5 
3. 10 - 25 dollars 100 31.8 21 26.3 
4. 26 - 50 dollars 61 19.4 20 25.0 
5. 51 - 75 dollars 22 7.0 7 8.7 
6. 76 - 100 dollars 7 2.2 13 16.4 
7- Over 100 dollars 7 2.2 12 15.0 
8. No answer or don't know 24 7-6 _i 1.3 
315 100.0 80 100.0 
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Table 10. Distribution of number of years of education completed of a 
random sample of Iowa farmers and a sample of Randox coupon 
clippers 
Iowa farmers Randox coupon clippers 
Number of years 
of education completed No. <f> No. <$> 
6 years and less 10 3.2 
7 years 19 6 ,o 3 3.8 
8 years 113 35.8 15 l8.6 
9 years 23 7-3 2 2.5 
10 years 15 4.8 6 2.5 
11 years 7 2.2 l 1.3 
12 years 101 32.1 33 41.2 
13 years 9 2.9 3 3.8 
l4 years 7 2.2 h 5.0 
15 years 2 .6 l 1.3 
16 years and over 
_£ 2.9 12 _15L0 
315 100.0 80 100.0 
Table 11. Distribution of scientific agriculture scores of a random 
sample of Iowa farmers and a sample of Randox coupon clippers 
Scientific Iowa farmers Randox coupon clippers 
Agriculture 
% * Score No. No. 
i. Less than 14 11 3-5 
2. 14 - 15 33 10.5 2 2.5 
3. 16 - 17 45 14.3 11 13.8 
4. l8 - 19 90 28.5 16 20.0 
5. 20 - 21 74 23.5 23 28.7 
b. 22 - 23 46 14.6 21 26.2 
7. 24 and over l6 
-1 8.8 
315 100.0 80 100.0 
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Table 12. Distribution of perceived importance of chemicals index of a 
random sample of Iowa farmers and a sample of Randox coupon 
clippers 
Iowa farmers Randox coupon clippers 
No. % No. * 
1. 
2. 
3-
4. 
Very important- l4^ 
Of some importance 123 
Of little or no importance 13 
Unimportant 6 
50.0 
42.4 
4.5 
2.1 
57 
21 
1 
1 
71.2 
26.2 
1.3 
1.3 
5-
6. 
7. 
Decidedly of no importance 0 
Don't know 3 
Missing data 2^ 
0.0 
1.0 
0 
0 
0.0 
0.0 
315 100.0 80 100.0 
Table 13. Distribution of grass control problem of a random sample of 
Iowa farmers and a sample of Randox coupon clippers 
Iowa 
Grass control problem 
No. 
farmers 
$ 
Randox 
No. 
coupon clippers 
* 
Yes 105 33.3 39 48.8 
No 210 6 6 . 7  4i J.l-3 
315 100.0 80 100.0 
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APPENDIX B 
Scales Used 
in 
Study 
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Chemical Knowledge Score 
Here are a number of statements made by farmers about agricultural 
chemicals. We would like to know whether you agree or disagree with 
these statements. 
A-agree D-disagree 0-don't know 
1. Lindane is a better soil insecticide for com root worms than 
aldrin, chlordane, or heptachlor? 
2. The best cure for hog mange and lice is DDT? 
3. The amine form 2,4-D is the safest form to use? 
4. 2,4-D is more effective on narrow leaved plants than broad 
leaved? 
5. 2,4-D kills plants by upsetting the plants normal processes? 
6. 2,4-D is best applied during periods of slow plant growth? 
7. DDT granules aren't a very effective control for European 
com borers because the borers spend about 3/4 of their time 
in the stalk during the growing season. 
8. The best control of first brood European corn borers can be 
accomplished by applying the DDT when 75 out of 100 plants 
in a field show leaf damage. 
_9. Soil insecticides can be used effectively to control com 
root worms by spraying on the ground after the com is up. 
10. Only l/2 pound of aldrin or heptachlor per acre will control 
com root worms. 
11. Aldrin and heptachlor seriously damage soil micro-organisms, 
seed germination and sometimes plant growth, 
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Scientific Agriculture Scale 
The following are a number of statements made by Iowa farm people. Please 
use the categories listed on the card to tell me how much you agree or 
disagree with each of the statements. 
SA-strongly agree D-disagree on the whole 
A-agree on the whole SD-strongly disagree 
U-undecided 
SA A U D SD 
1. A successful farmer these days needs a college 
education in agriculture. 
2. Farming is a science, requiring a high degree of 
technical training on the part of the farmer. 
3. Many of the new farming ideas that come out these 
days are not practical for the average farmer. 
4. There is no substitute for practical experience 
in farming. 
5. It is more important for farmers to make decisions 
on the basis of habits and rules of thumb than to 
find out new ways of doing things. 
6. Most people spend too much time and effort trying 
to keep themselves up to date. 
7. A farmer can obtain better information from maga­
zines and research bulletins than from relatives, 
neighbors and friends. 
8. Stewardship of the soil is one of the farmer's 
most important obligations. 
9. Time spent by the farmer in finding out about new 
ideas and practices in farming is time well spent. 
10. The major objective in farming is profit to the 
farmer. 
